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TWO NEW SPECIES OF TELEMIADES 
AND NOTES ON SOME OTHERS 
(LEPIDOPTERA, RHOPALOCERA) 

By Ernest L. Bell 

A study of some of the members of the genus Telemiades, in¬ 
cluding amphion Geyer and several others having a somewhat 
similar superficial appearance, has resulted in establishing the 
identity of two or three rather obscure names applied to these in¬ 
sects by authors and in the discovery of two species not pre¬ 
viously described. One name has been removed from the usual 
synonymy of amphion Geyer and restored to specific rank. 

In this study much help has been given by Brigadier W. H. 
Evans in furnishing information in regard to Hewitson and 
Mabille typos in the collection of the British Museum (Natural 
History). 

All the specimens mentioned in this paper are in the collection 
of the American Museum of Natural History. 

Reference to the venation of the wings by number, where it is 
given, follows the English system of numbering each vein from 
the lowest one upward. 

Telemiades amphion amphion Geyer 
Figure 1 

Proteides amphion HIIbner, 1819, p. 105. Manuscript name. 

Protddes amphion Geyer, 1832, p. 12, figs. 631, 632 (Hiibner, 1826, manu¬ 
script figures). West Indies. 

Plesiojieura compressa MOschlbr, 1876, p. 336, pi. 4, fig. 22. Surinam. 

Proteides zethos PlBtz, 1882, p. 71. Para. 

Proteides compressa, PlOtz, 1882, p. 71. 

AethUla huffumi Weeks, 1906, p. 174. Suapure, Venezuela. 

Telemiades zethos, Godman, 1907, p. 135. 

AethUla bujtmi Weeks, 1911, p. 26, pi. 18, fig. 1. 
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Figs. 1-7. Male genitalia of Hesperiidae. 1. Telemiades amphion Geyer. 
2. Telemiades amphion misitheus Mabille. 3. Telemiades amphion marpesus 
Hewitson. 4. Telemiades antiope Plotz. 5. Telemiades brazuSj new species. 
6. Telemiades amphion (? Variant.) 7. Telemiades fides, ntw s-ptass. 
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The sex of the type of amphion was not stated in the original 
description, but the figure seems to be that of a male. The figure 
shows six moderately small white hyaline spots on each primary 
wing, of which two arc subapical and four form a discal band, the 
one in the cell not being deeply excavated on its outer side. 

The male amphion sometimes has three subapical spots, the 
third, and lowest, one always very small and lying below the 
outer corner of the spot above it. The cell spot is sometimes 
deeply excavated on its outer side. The spots of the discal band 
of the female are much larger than those of the male. 

I have removed antiope Plotz from the synonymy of amphion 
where it has been placed by previous authors and have restored 
it to specific rank, for the reasons given on subsequent pages of 
this paper. 

The specimens of amphion before me are from localities in 
Colombia; British, French, and Dutch Guiana; Perfi; and 
Bolivia. 

The male genitalia of amphion have a moderately short uncus, 
with a truncate apex having a short hook on each comer. On 
each side there is a rod-like structure attached to the tegumen, 
along the lower side of which these rods extend as far as the base 
of the uncus where they are angled, then curved forward and 
upward and arc tapered to a narrow, rounded apex. There is a 
well developed scaphium. The apical arm of each clasper is 
directed upward and usually inclined a little backward, ter¬ 
minates in a sharp point, and carries a few short teeth. The 
aedeagus carries a long series of internal spines. 

A single male .specimen from British Honduras closely re¬ 
sembles amphion in superficial characters, but the genitalia 
(fig. ()) differ in that the terminal arm of each clasper is broader 
and apically rounded, not sharply pointed as is usual in amphion, 
and carries more numerous short teeth arranged in vertical rows. 
The other characters of the genitalia are as in amphion. Addi¬ 
tional material is needed for study to determine whether the 
differences .shown by this specimen are merely variations or are 
specific. 


Telemiades amphion misitheus Mabille 

Figure 2 

Telemiades misitheus Mabille, 1888, p, 221, fig. 4 (not fig. 3). Chanchamayo. 
Telemiades muitheiis, Mabille and Boullet, 1912, pp. 113, 121. 
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The figure of the type of misitheus shows but one subapical 
white hyaline spot on each primary wing, but Mabille and 
BouUet say that there are three such spots in the specimens be¬ 
fore them from Bolivia, Guiana, and Colombia. The specimens 
before me are two males from the vicinity of Banos, Ecuador; 
one has two subapical spots on each primary wing and the other 
has three, the lowest one being small and placed outward of the 
spot above it. In both specimens the uppermost subapical spot 
is the largest. 

The male genitalia of misitheus do not appear to differ ma¬ 
terially from those of amphion. 

The male misitheus superficially differs from that sex of typical 
amphion in having much enlarged discal hyaline spots on each 
primary wing, similar to those of female amphion. The geo¬ 
graphical range of misitheus seems to parallel closely that of 
typical amphion, and, lacking definite data, I am not sure of the 
exact relationship between the two forms. Perhaps misitheus 
may be merely a minor form of amphion. 

Telemiades amphion marpesus Hewitson 
Figure 3 

Eudamus marpesus Hewitson, 1876, p. 354. Brazil. 

Telemiades amphion, Draudt, 1922, pi. 168e. 

Telemiades amphion, Hayward, 1933, p. 180, pi. 14, fig. 9 (not pi. 9, fig. 19, 
male genitalia). 

On each primary wing of both sexes of marpesus the subapical 
and discal hyaline spots are extemely large. There are three 
subapical spots; the upper two are elongate, and the lowest one, 
though much smaller than the others, is well developed and lies 
directly under the middle of the spot above it. The dark bands 
of both primary and secondary wings are broad and continuous 
and stand out prominently in contrast with the rest of the wings. 
The outer margin of each primary wing is a httle sinuous and 
that of each secondary wing is noticeably angled below vein 4. 
The size of marpesus is somewhat larger than that of typical 
amphion. 

In the southern part of its range amphion is represented by 
marpesus. 

The specimens at hand are from localities in the State of 
Santa Catharina, Brazil, and from Puerto Bertoni, Alto Parana, 
Paraguay. 
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The male genitalia of marpesus are very similar to those of 
amphion. 

Telemiades amphion pekahia Hewitson 

Plcrygospidca pekahia Hewitson, 18(i8, p. 52. Venezuela. 

The type of pekahia is a female. The original description 
states that there are eight white spots on each primary wing. 

I have before me two specimens, a male and a female, from 
Mototan, Trujillo, Venezuela (P. J. Anduze). The female has 
the eight white hyaline spots as described by Hewitson. All the 
spots of the discal band are very much reduced in size in com¬ 
parison with those of other members of the amphion group, the 
usual cell spot being represented by two small spots, thus ac¬ 
counting for the extra spot in the band. The male specimen has 
only three small white hyaline subapical spots on each primary 
wing, there being no trace of any of the discal spots. 

I know of no specimens of pekahia from other than Venezuelan 
localities, and thus this form seems to be confined to a geo¬ 
graphical range within that of typical amphion. In the absence 
of data I am unable to determine the exact relationship of 
pekahia to amphion, but Brigadier Evans considers it to be a 
form thereof. 

The genitalia of our only male specimen are too malformed to 
be of any use. 

Telemiades antiope Plbtz 
Figure 4 

Prokides antiope I’uhz, 1882, p. 71. Colombia and Para. 

Telemiades antiope, (Iodman, 1907, p. 135. 

Telemiades anliopu, Mahileb and IIoullet, 1912, p. 121. 

Cjrodmuii says that the Pldtz unpublished figure of antiope 
represents a variety of Telemiades amphion Geyer. Mabille and 
Boullet place antiope (spelled antiopa) as a synonym of amphion 
and in this action have been followed by subsequent authors. 

The brief description of antiope seems sufficient to distinguish 
it from amphion, as r*lbtz says that the white hyaline spots of the 
discal band of each primary wing do not reach the costal margin 
of the wing. This indicates that there is no spot of the discal 
band lying on the costal margin above the cell spot. I have seen 
no specimen of amphion having a well-defined discal band in 
which the spot on the costal margin is absent. 
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Before me are three specimens which agree with the descrip¬ 
tion of antiope: a male from Zanderij Island, Boven, Para Dis¬ 
trict, Dutch Guiana, and two females, one from St. Laurent, 
French Guiana, and the other from Dabadie, Trinidad, British 
West Indies. These specimens resemble the male form of 
amphion in which the cell spot of the hyaline discal band of each 
primary wing is deeply excavated, but they are easily dis¬ 
tinguished from that form of amphion by the absence of the 
hyaline spot on the costal margin above the cell spot and by the 
three well developed, subapical, hyaline spots, of which the 
lowest one is the same size, or a little larger, than the one above it. 
On the under side of each secondary wing there is a small dark 
spot at the anal angle. 

The female of antiope is similar to the male; the hyaline spots 
of the discal band of each primary wing are only a little larger 
than those of the male and are not so greatly enlarged as they 
are in the female amphion. 

The uncus of the male genitalia of antiope is somewhat longer 
and stouter, and the rod-like structure along each side of the 
tegumen is broader, than in amphion. The series of internal 
spines of the aedeagus is well developed. Each clasper termi¬ 
nates in a short triangular apex which is heavily covered with 
short teeth, and immediately behind it is another small angula¬ 
tion that is also toothed on its dorsal edge. 

Telemiades fides, new species 
Figure 7 

Male: The upper side of the wings is brown, lightly over¬ 
scaled with yellowish gray. On each primary wing are seven 
white hyaline spots, of which three are subapical and four form a 
discal band. The subapical spots are small but well developed, 
and the lower one is a little outward of the spot above it. The 
discal band is composed of a minute spot in about the middle of 
the costal margin; a large spot crossing the cell and excavated on 
its outer side, the lower arm of the excavation is broad, bluntly 
rounded at the apex, and longer than the upper arm; a quadrate 
spot in interspace 2, the outer side of which is a little excavated; 
a small triangular spot in interspace 3, a little excavated on the 
outer side, the rounded apex of this spot about reaches as far as 
the apex of the lower arm of the cell spot and almost to the center 
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of the upper side of the spot in interspace 2. There is a dark 
outer marginal band. The apex of the cell is narrowly darker. 
There is a dark spot below the lower subapical spot and two 
dark spots in interspace 1, one near the base and the other 
towards the outer margin. There is a slight angulation in the outer 
margin at the end of vein 1. The fringes are brown, slightly 
paler outwardly. 

On each secondary wing the anal angle is produced into a slight 
lobe. There are a sinuous dark discal band, which is rather in¬ 
conspicuous, and a dark subbasal spot. There are long brown 
and yellowish brown hair scales along the inner edge of the ab¬ 
dominal fold. The fringes are as on the primary wing. 

The under side of the wings is paler brown than on the upper 
side. Both primary and secondary wings are overscaled with 
yellowish, the secondary wings quite heavily so. The hyaline 
spots of the primary wings and the dark bands of both primary 
and secondary wings are repeated, the latter more distinct than 
on the upper side. 

On the upper side, the head, tliorax, and abdomen are yellow¬ 
ish brown. On the under side, the palpi and pectus are yellow 
brown; the thorax and abdomen, yellow and brown intermixed. 
The antennae are black on both sides, spotted with yellowish at 
the joints on the under side. The clubs are reddish on the under 
side. 

Female; The female is similar to the male except that the 
hyaline spots of the discal band of each primary wing are en¬ 
larged. 

Length of one primary wing: male, 17-18 mm.; female, 18 
mm. 

Type Material: The holotype male and the allotype female 
are from Balboa, Canal Zone, Panama. Paratypes: One male 
from the same locality as the holotype; one male from Tapia 
Bridge, Panama; one female from Lascascadas, Panama; one 
male from Presidio, Vera Cruz, Mexico. 

This species quite closely resembles amphion, but the lowest 
hyaline subapical spot of each primary wing is well developed 
and not very small as it is in amphion. 

The uncus and the aedeagus of the male genitalia of fides are 
similar to those of amphion, but the termination of the clasper is 
different. Each clasper of fides terminates in a short, triangular 
apex on which are numerous short teeth. 
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Telemiades brazus, new species 
Figure 5 

Male : The upper side of both primary and secondary wings 
is a somewhat rufous brown. Each primary wing has three 
white hyaline subapical spots in an oblique line, the lowest spot a 
little outward of the one above it. There are two dark bands. 
The outer one begins on the costal margin, encloses the three 
hyaline subapical spots, runs downward across interspaces 5 and 
4, then curves inward to a Uttle beyond the end of the cell and 
downward to vein 1. This outer band begins narrowly on the 
costal margin and widens as it extends downward. The inner 
band crosses the cell a little before its apex and extends to vein 1. 
The two bands are connected along the costal margin of the 
wing. There is a narrow dark line bordering the apex of the cell. 
All the veins of the wing are slightly darker than the ground 
color. The fringes are concolorous. 

On each secondary wing the basal area is dark, and there is a 
dark discal band in which there is a deep excavation just below 
vein 6. The fringes are concolorous. 

On the under side the ground color of both primary and 
secondary wings is paler rufous brown than on the upper side. 
The apical area of the primary wing is darkened. The two dark 
bands and the dark line bordering the apex of the cell are re¬ 
peated, but the two bands are much narrower and less prominent 
and tend to become broken into separate spots. In and along 
the abdominal fold on the secondary wing there is an overscaling 
of grayish which, in scattered scales, extends to the middle of the 
discal area. The dark discal band and the dark basal area of the 
upper side are repeated, but the discal band is narrow, indistinct, 
and broken into separate spots, and the dark basal area is 
represented by three separated spots which tend to become in¬ 
distinct. 

The top of the head and body is brown with some fulvous 
brown scales intermixed. On the under side the palpi, pectus, 
thorax, and abdomen are grayish. The antennae are black on 
the upper side, and on the under side they are blackish brown in 
the basal half; the rest, including the clubs, is pale fulvous 
brown. 

Length of one primary wing: 20-22 mm. 

Type Material: From the State of Santa Catharina, Brazil. 
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The holotype male is from Neudorf, November 9, 1939. One 
male paratype from Massaranduba-Blumenau. 

This species is not a member of the amphion group but super¬ 
ficially resembles Telemiades delalande Latreille (1822, p. 761, 
no. 95, note). On the upper side of the wings the white hyaline 
subapical spots of each primary and the dark discal bands of 
each primary and secondary are extremely similar, but there is a 
more or less defined purple sheen on the wings of delalande which 
is not present on the wings of brasus. On the under side of the 
wings, the dark bands of each primary and secondary of dela¬ 
lande are generally well formed, continuous, and more or less 
prominent, whereas those of brazus tend to become broken into 
separate spots, especially on the secondary wings, and are not 
prominent. 

The male genitalia of brazus have a rod-like structure on each 
side of the tegumen, and each of these has a short projection 
from its ventral edge a little before the base of the uncus. Each 
clasper terminates in a long triangular apical arm on which there 
are a number of teeth. The aedeagus is long and stout and has a 
series of internal spines. 
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SOME AFRICAN AND BRAZILIAN 
Sl’RATIOMYIDAE (DIPTERA) 

By Maurice T. James 

The present paper is based on a collection of Stratiomyidae 
made at Natal, Brazil, and in Liberia, mostly near Robertsport, 
by Dr. Fred M. vSnyder, during 1943, and given in part to the 
author and in part to the American Museum of Natural History. 
All holotypes and allotypes are the property of the American 
Museum of Natural History. 

BRAZILIAN vSPECIES 
Hoplistes pleuralis, new species 

Male: Head shining yellow, variegated with black as fol¬ 
lows: the ocellar triangle and adjacent ocular orbits; a trans¬ 
verse band just above the frontal callus; a cross band just above 
and adjacent to the antennal bases, narrowly touching the eyes 
and sometimes contiguous with the frontal band; the face, 
except the narrower lower and the broader upper orbits; and 
the occiput, except the liroad orbits and the upper two-thirds of 
the median plate. Facial orbits silvery tomentose; face and 
lower part of occiput, including lower orbits, silvery pilose. Pile 
of frons very short, black, inconspicuous, that of vertex and of 
upper part of occiput, excluding orbits, also short and black, but 
somewhat more clearly evident. Ratio of antennal segments 
8:5:4:2:3:1:3:30; scape and pedicel yellow, with black hair ; 
flagellum with first segment bright yellow, a little narrower than 
apex of pedicel, the next two segments becoming gradually 
narrower and brownish, suddenly contracted into the black, 
three-segmented terminal arista, which is rather broad basally. 
Proboscis black, the labella brownish. 
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Thorax black, variegated with greenish yellow as follows; 
humeri; a pair of dorsal bands, extending backward from each 
humerus to a point opposite the wing bases, sometimes out¬ 
wardly angulate at the suture; supra-alar regions; scutellum 
except spines; the narrow upper complete margin and the broad 
posterior margin of each mesopleuron; and three large spots, one 
on the upper part of the stemopleuron, one on the lower part of 
the pteropleuron, and one taking in most of the metapleuron. 
Pile of pleura silvery, that of dorsum inconspicuous, mostly con- 
colorous with the background, but black and whitish intermixed 
on the scutellum. ScuteUar spines brownish at base, blackish 
towards the apex. 

Front coxae mostly black, middle and hind pairs mostly 
yellowish to brownish; femora yellow; tibiae black, the front 
and hind pairs each tending towards brownish apically and each 
with an indistinct brownish median annulus which is beyond the 
middle on the fore and before the middle on the hind pair; basi- 
tarsi and base of second segment of each tarsus white, tarsi 
otherwise blackish. Wings subhyaHne with brownish stigma; 
ceE about three times length of R 4 . Halteres yellow with 
greenish knobs. 

Abdomen black, variegated with greenish yellow as follows: a 
broad band, taking in all but the basal angles, and the narrow 
lateral margin of the first tergum; the apical margins of terga 
two and three, narrow and sometimes not reaching the margins 
on two, somewhat broader on three; broad lateral margins of 
terga four and five; a prominent transverse area, sinuate an¬ 
teriorly and broadly separated laterally from the margins, on 
apical third of tergum four, and a similar, though inconspicuous 
and greatly reduced apical area on tergum five; pile largely 
concolorous with background; genitalia yellow. 

Length 6-7 mm. 

Female: As described for the male, except in the abdominal 
pattern; first segment as in the male; second wholly black; 
third with a suboval marking on each posterior comer of the 
tergum, reaching its median third along the incisure, but usually 
leaving the lateral margin largdy black; fourth and fifth terga as 
in the male, except that the fourth lacks the transverse marking. 

Types: Holot 3 rpe, male, allotype, female, and paratypes, 
seven males and three females. Natal, Brazil, Febmary 5 to 24, 
1943 (F. M. Snyder). 
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This species may readily be distinguished from H. bispinosus 
(Wiedemann), the only other known member of the genus, by 
the much longer cell R 3 and the correspondingly short cell R 4 , the 
more extensively black pleura, and the complete black transverse 
band above the frontal callus. 

The following specimens were also collected by Dr. Snyder at 
Natal, Brazil, February 5 to 24, 1943: 

Microchrysa hicolor (Wiedemann), two females ( 

PtecHcus testaceus (Fabricius), one female 

Sargus thoracicus Maequart, one female 

Ilermetia illucens (Linnaeus), one male 

Cyphomyia lanuginosa Gcrstaecker, two males, two females 

AFRICAN SPECIES 
Diplephippium snyderi, new species 

Male: Head brownish to brownish black; narrow facial 
orbits with silvery tomentum which extends onto the front, where 
the areas are narrowly separated medially, thence along the line 
separating the practically contiguous eyes to the median ocellus. 
Occiput with narrow orbits silvery tomentose on lower part; 
some silvery pile on lower half of occiput. Eyes bare. Antennae 
reddish brown on scape, pedicel, and basal three segments of 
flagellum, thence gradually becoming black. Proboscis yellow; 
palpi brownish, the apical segment black. 

l^rothorax brownish, the pronotum punctured; mesonotum 
and dorsal aspect of scutellum black, evenly punctured; pile 
mostly blackish, inconspicuous; a broad area of silvery tomen- 
tiun before the scutellum, extending about two-flfths of the way 
to the suture, and a small silvery patch before each lateral spine, 
continuous with the mesopleural silvery tomentum; lateral 
spines of mesonotum strong, brownish, black at base; upper 
scutellar spines black at base, becoming yellow apically; apex, 
lower side, and lower spines of scutellum yellow; upper and 
lower spines diverging from each other at a little less than a right 
angle. Pleura for the most part black and punctured, tending to 
become brownish on the bare, unpunctured areas; pile largely 
black on anterior half of mesopleura, otherwise silvery. 

Femora pale yellow on basal three-fifths; apical two-fifths of 
femora and the tibiae yellowish brown on front and middle pairs 
and brownish black on hind pair; tarsi yellow, becoming darker 
towards apex, especially on hind pair. Halteres yellow, the 
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knobs somewhat brownish above. Wings hyaline, with two in- 
fumated areas: the first an elongated spot taking in the sub¬ 
costal, the first basal, and the anterior part of the second basal 
cells, and the stigmatal area, where it is widest and most intense 
in its darkening; the second a rounded spot extending through 
the second submarginal into the third posterior cell, but at most 
less than halfway across it; the apex of the wing and the costal, 
first submarginal, and discal cells are entirely hyaline; the in- 
fuscation as a whole is similar to that of D. tessmanni, though 
less extensive on the apical spot. 

Abdomen densely punctured dorsally, a little less regularly so 
ventraUy; black, tending to become brownish very narrowly 
along the incisures, especially ventrally, and along the lateral 
margin; pile short, inconspicuous, black, with prominent areas 
of silvery tomentum as follows: a median area extending from 
the middle of the fourth segment to the apex of the fifth; a 
lateral triangle on each side of the fourth and another on each 
side of the fifth segment, and extending the length of the respec¬ 
tive segment, their bases lying on the bases of the segments; and 
a ventral area including the first, the median half of the second 
and third, and the median basal area of the fourth sterna. 
Another large dorsal spot of silvery tomentum occurs on the 
second and third segments and extends almost the width of 
the abdomen, though interrupted medially; this area, however, 
is invisible, except as viewed from behind and with the proper 
light incidence. Genitalia yellow. 

Length 6.6 mm. 

Types: Holotype, male, Robertsport, Liberia, December 4, 

1943 (F. M. Snyder); paratypes, male, Robertsport, January 19, 

1944 (Snyder), and male, Bendu, Robertsport, Liberia, February 
26,1943 (Snyder). 

The following key will serve to separate the known species of 
Diplephippium. 

1. Mesonotum uniformly punctured; veins Mi and Ma separated at their 

bases by a crossvein.o 

Mesonotum with anterior margin and median line devoid of punctures; 
veins Mi and M 2 arising together at apex of discal cell.' 

. amphicentnum Spciser 

2. Infuscated area reaching wing apex, though with reduced intensity; male 

with mesonotum at least medially, and abdomen beyond second seg¬ 
ment browmsh; dense tomentose areas of thorax and abdomen golden 
. tessmanni Griinberg 
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Wing clearly hyaline at apex; mesonotum and abdomen, except laterally 
and at incisures, black; dense tomentose areas of thorax and abdomen 
silvery. snyderi, new species 

Dolichodema fenestrata, new species 

Female: Head entirely subshining black, except a small 
elongated rectangular ivory spot adjacent to each eye on the lower 
part of the front; head clothed with a rather inconspicuous but 
fairly evenly distributed silvery tomentum; facial orbits and lower 
occipital orbits very narrowly bordered with silvery pruines- 
cence, this area being conspicuous only below each eye. 
Antennae structurally as in africana; scape and pedicel shining, 
reddish; first six segments of flagellum pruinescent, the ground 
color grading from reddish on the first and second flagellar seg¬ 
ments to black on the fifth and sixth; seventh and eighth black, 
with dense black hair. Proboscis and palpi brown. 

Thorax mainly dull black; humerus brownish; mesopleuron 
with upper margin, expanding into a large triangle on its pos¬ 
terior part which extends almost to the sternopleuron, polished, 
ivory; postalar calli and pteropleura tending to reddish. Thorax 
almost entirely clothed with an inconspicuous whitish to silvery 
tomentum. Front legs reddish, the basitarsi somewhat more 
yellowish, especially dorsally; middle legs mainly reddish, the 
coxae darker, the femora blackish on basal third to half, the 
basitarsi whitish, especially dorsally; hind coxae, femora, and 
tibiae except bases, black, trochanters and bases of tibiae dark 
reddish, tarsi reddish yellow, except that basitarsi are whitish 
dorsally; tarsal hairs tending towards black dorsally, yellow 
vcntrally; legs otherwise witli tomentum as on the thorax. 
Wings subhyaline; apex beyond stigma and discal cell infu- 
raated, the stigma dark brown; veins brownish, all distinct to 
their apices. Hal teres witli reddish yellow stalks and white 
knobs. 

Abdomen dull black, except for a large spot that takes in most 
of the second and an adjacent triangle on the third segment, 
both dorsally and ventrally; this spot is so transparent that the 
femora can clearly be seen through it. Tomentum mostly as on 
the thorax; it is sparse, however, on the transparent areas, and 
forms two dense patches on the last tergum; some erect whitish 
pile on the sides of the first and second terga and on the first 
sternum. 




6 


AMERICAN MUSEUM NOVITATES 


NO. 1386 


Length 9 mm. 

Type: Holotype, female, Bendu, Robertsport, Liberia, March 
27 (F. M. Snyder). 

This species can be readily distinguished from D. africana 
Kertesz, the only other known species of this genus, by the bi¬ 
colored middle and hind femora, the extensively black pleura, 
and the transparent abdominal spot. D. brevicephala Brunetti 
is, as I have shown elsewhere, a synonym of Ilermetiomima 
melaleuca Griinberg. 

Enypnium quadripunctatum Kertesz 

Enypnium quadripunctatum Kertesz, 1914, Ann. Hist. Nat. Mus. Natl. 
Hungarici, vol. 12, pp. 536-537, fig. 67. 

Bendu, Robertsport, Liberia, March 7 and April 1, 1943 
(F. M. Snyder), four males; Bwamba, Uganda, July-August, 
1946 (VanSomeren), one female. 

The female of this species has not previously been recorded in 
the literature. It differs from the male in that the front is about 
twice as wide, the front and face being of approximately equal 
width, with parallel sides; and in that the abdomen is not silvery 
pruinose. 


Ashantina antennata Kertesz 

Ashantina antennata Kertesz, 1914, Ann. Hist. Nat. Mus. Natl. Hungarici, 
vol. 12, pp. 539-540, figs. 68, 69. 

Bendu, Robertsport, Liberia, February 2G, March 15 and 20, 
and April 1, 1943 (F. M. Snyder), five males, two females; 
Robertsport, Liberia, December 9, 1943 (vSnyder), one male. 

Griinberg (1915, Mitt. Zool. Mus. Berlin, vol. 8, p. 53) has de¬ 
scribed the variation in coloration existing in this species. In my 
series of specimens, the abdomen is predominantly reddish yeUow 
in the males, blackish in the females. 

The following specimens were also collected at Robertsport, 
Liberia, by Dr. Snyder: 

Platyna hastaia (Fabridus). Benduja, 1000 feet, December 1, 1943; Benduja, 
December 1 to 2,1943; Bendu, March 18,1943; 17 males and females 
Flatynomorpha doryphora Griinberg. Bendu, April 1, 1943, one male 
Tinda nigra (Macquart). Bendu, February 26 to March 5, March 18, March 27, 
April 1, and April 27,1943; November 1 and 2, December 6, 7, and 10, 1943; 
22 males and females 
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Isomerocera qiiadrilineata (Fabricius). December 6 and 7, 1943; Bendu, March 
13, 17, 18, and 27, and April 27, 1943; 11 males and females 
Argyrobriihes argenteus Griinberg. November 15, October 26, and December 7 
and 23, 19‘13; Bendu, February 2G to March 5, March 15, 17, and 27, 1943; 
10 males and females 

Gohertina picticornis Bigot. December 1,1943; Bendu, February 26 to March 5, 
March 27, 1043; six males and females 

Negritomyia loewi Brauer. November 24, 1942, and November 2, 1943; Bendu, 
February 20 to March 5, March 17 and 27, 1943; seven males and females 
Ptecticiis elongatiis (Fabricius). October 26, 1943; Benduja, December 1 to 2, 
1943; Bendu, February 26 to March 5, March 7, 13, and 15, and April 1, 11, 
and 27; 24 males and females 

Ftecticus cinctifrons Griinberg. December 14, 1943; Bendu, February 26 to 
March 5, March 7, 15, and 27, 1943; 13 males and females 
Sagaricera aenescens Grijnberg. Bendu, March 13, 18, and 20; three females 
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A NEW FROG OF THE GENUS PLATTMANTIS 
FROM THE SOLOMON ISLANDS 

By Walter C. Brown^ 

Three specimens in the American Museum of Natural History, 
secured on Bougainville Island by the Whitney South Sea Ex¬ 
pedition, represent an apparently unknown frog of the genus 
Platymantis. It is quite distinct from P. solomonis^ (Boulenger) 
and P. weberi Schmidt, the species heretofore known from the 
Solomon Islands. I am indebted to Mr. Charles M. Bogert for 
permission to describe it at this time, and pleased to have the 
opportunity to associate the name of Dr. George S. Myers with 
this new ranid. 


Platymantis myersi, new species 

Type: Adult female, from Bougainville Island, A.M.N.H. 
No. A-3r):i48. 

Paratypes: Two specimens, A.M.N.H. Nos. 34324 (now 
Stanford No. i)335) and :i534() from Bougainville Island. 

Definition and Diagnosis: A Platymantis with pointed, pro¬ 
truding snout, tympanum small, broadly elliptical, covered with 
a thin, closely adhering skin, diameter less than one-half that of 
the eye. Finger tips strongly dilated, depressed, with distinct 
disks; first and second fingers of equal length, third longer than 
the snout. Venter quite dark, heavily mottled with brown; skin 
comparatively smooth. Apparently this species is most closely 
related to vitianus (A. Dum^ril) or uniUneatus Peters (if 

‘ Natural History Museum, Stanford University, California. 

• Burt and Burt (1932, Bull. Amer. Mus. Nat. Hist., vol. 63, p. 491) include the 
specimens herein described in their list of specimens referred to Rina solomonis 
(Boulenger). 
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the latter may be regarded as distinct) from the Fiji Islands, 
from which it differs in that the interorbital space is much 
narrower than the breadth of the upper eyelid (not equal to it) ; 
the diameter of the tympanum is less than (not equal to) one- 
half that of the eye; and the outer metatarsal tubercle is dis¬ 
tinct. 

Description of the Type : Head moderately broad, its width 
greater than its length; snout pointed, projecting beyond the 
lower jaw, its length one and three-eighths times the diameter of 
the eye, measured along the side of the head; nostril somewhat 
nearer to tip of snout than to eye; interorbital distance much 
less than the width of the upper eyehd, almost equal to the dis¬ 
tance between the external nares; tympanum broadly oval, its 
dorsoventral diameter slightly greater than its anteroposterior 
diameter, but less than one-half the diameter of the orbit; can- 
thus rostralis distinct, moderately sharp; loreal region slightly 
oblique, weakly concave; tongue with a narrow, deep, median 
not<ffi posteriorly; vomerine teeth in two slightly oblique patches 
with the anterior angle of their bases between the choanae, but 
the toothed crests well behind the level of the posterior borders of 
the choanae. 

Fore limb well developed; when adpressed along the body, the 
third finger reaphes posterior to the anus; fingers long, the third 
longer than the snout, the first and second equal in length, both 
shorter than the fourth; the finger tips dilated, about one and 
one-half times as broad as the adjacent phalanx, dorsoventrally 
depressed, the ventral surface of the dilation forming a flattened 
disk, separated terminally and laterally from the dorsal surface 
by a prominent groove; fingers not webbed at base but with a 
narrow dermal flange along the lateral surfaces from the base to 
the disk; subarticular tubercles large, round to shghtly oval, 
somewhat flattened, though slightly more projecting distally; 
outer metacarpal tubercle strongly projecting, elliptical, its 
length twice its breadth; middle one large, roundish, flattened; 
outer smaller, narrowly elliptical. 

Tibiotarsal articulation reaches anterior to the eye; length of 
tibia almost one and one-half times the breadth of the head; 
heds moderately overlapping when the hind limbs are folded at 
right angles to the body; toes in orda: of length 1, 2, 5, 3, 4, with 
minute webs at base, webs reaching the basal tubercle on the in¬ 
side of the fourth toe and its distal end on the outside of the 
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third; tips of toes dilated and depressed with flat ventral disks 
separated by a very prominent groove from the dorsal surface, 
as are those of the finger; disks about equal in size to those of the 
fingers; subarticular tubercles prominent, moderate in size, 
oval, more strongly projecting distally than those of fingers; 
inner metatarsal tubercle prominent, elongate elliptical, its 
length equal to its distance from the distal end of the tubercle of 
the first finger; outer metatarsal tubercle distinct, small, and 
round. 

Skin of the dorsum rather smooth except for scattered small 
tubercles, more pronounced on the extreme posterior part of the 
body; lateral surfaces and dorsolateral margins more strongly 
granulate and rugose with narrow glandular folds and tubercles; 
posterior aspect of the thighs strongly granulate; posterior 
venter only moderately so; under surface of head, throat, and 
pectoral region smooth. 

Color: Dorsum (in preservative) dark grayish brown with a 
darker brown blotch between the eyes posteriorly, and poorly 
defined, very broad, dark transverse bands in the shoulder region 
and the middle of the back, darker posteriorly; limbs with 
rather broad, somewhat indistinct dark bars; posterior thighs 
dark reddish brown; upper lateral surfaces dark brown; lips 
with very broad, irregular blackish bars; sides of the head dark; 
tympanum with a light crescent ventrally; venter dark, heavily 
mottled with dark brown throughout; lower surface of hands 
and feet dark brown to blackish. 

MbaSurijmrnts (in mm.) ; Snout to vent 68, head width 22.5, 
head length 19.25, snout 11, eye to nostril 0.5, eye 8, tympanum 
8.5, intcrorbital space 4, lower fore limb 12.75, third finger 13, 
tibia 31, foot (from base of inner metatarsal tubercle) 31.75. 

Variation: The three adult specimens (the type and para- 
types) are quite unifonn in the long, pointed snout; the small, 
oval tympanum, diameter less than one-half that of the eye; 
the long fingers with dilated and depressed tips and with flattened 
ventral pads; the dorsal surface of the body almost free from 
any elongate folds; and the dark ventral color pattern. 
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MISCELLANEOUS SYNONYMY AND NEW 
SPECIES AMONG THE LAMIINAE 
(CERAMBYCIDAE) 

By Lawrence S. Dillon and Elizabeth S. Dillon 

Owing to the lack of interchange of publications and com¬ 
munications among the enemy nations during the past war, it 
was inevitable that some duplication of effort and synonymy 
should occur that normally would have been avoidable. In the 
following paper, some instances of this sort that have come to the 
authors’ attention are pointed out. The appended descriptions 
of new species are mostly of specimens that were received too 
late to be included in the monographs of their respective tribes; 
the types of these have been deposited in the collections of the 
American Museum of Natural History, unless otherwise indi¬ 
cated. I'hanks for the loan of this material are extended to Dr. 
Mont A. Cazier. For other specimens the authors are indebted 
to Mr. Lionel Lacey, of New Rochelle, New York, and to Dr. P. 
J. Darlington, of the Museum of Comparative Zodlogy, Cam¬ 
bridge, Massachusetts. 

In his studies on the Lamiinae, Stephen Breuning (1943- 
1945) of Vienna included a monograph of the Monochamini, un¬ 
aware of the treatment given its Western Hemisphere compo¬ 
nents by the present writers in 1941. Some comments and correc¬ 
tions are therefore necessitated: 

Taeniotes tnsularts Thomson. As Breuning placed Ptychodes 
insular IS Fairmaire in the genus Taeniotes, T. insularis Thom¬ 
son became a secondary homonym, which hence was renamed 
thomsoni by Breuning. However, as Fairmaire’s species is cor- 
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rectly placed in a separate genus, Neoptychodes, Breuning’s name 
is unnecessary and falls as a synonyn of T. insularis Thomson. 

Ptychodes lecontei batesi Breuning appears to be an intergrade 
between lecontei and politus, many variants occurring in the type 
locality (Nicaragua) of this new name, which accordingly should 
be placed as a synonym of lecontei. 

Ptychodes taeniotoides Thomson (1865) is placed as a sub¬ 
species of niveisparsus Bates (1872) by Breuning. The two are 
actually distinct species. 

Breuning (January, 1943; genotype: Ptychodes 
dejeani Thomson) unfortunately must be placed as a synonym of 
Chyptodes Dillon and Dillon (1941) with identical genotype. 
Pamtaeniotes Dillon and Dillon (1943) (genotype: P. mimus 
Dillon and Dillon), being a homonym, must be altered; the 
authors propose that it be called Pseudotaeniotes, new name. 

Deliathis poecilodryas Bates. From Breuning’s figures of this 
species and of Hammoderus impluviatus Lacordaire, it is obvious 
that the two are identical. Bates’ name hence must fall as a 
synonym; the species, however, belongs in Deliathis. 

Hammoderus strandi Breuning. This species appears from the 
description to be identical to Plagiohammus olivescens Dillon and 
Dillon, but it is impossible to ascertain this at present. The 
latter name would fall as a synonym. 

In an earher paper, Breuning (1942) described the genus 
Pachypezomorpha (p. 164), with P. strandi Breuning as its geno¬ 
type, stating that it was related to Pachypeza. From the de¬ 
scription it is evident that this is a synonym of Helvina Thom¬ 
son, which at that time was incorrectly listed among the Onci- 
derini and which Breuning consequently overlooked (see Dillon 
and Dillon, 1945). For his species strandi he gives only charac¬ 
ters of surface sculpturing in his brief description, failing to 
mention coloration or maculation of any sort. As the characters 
given can apply to any of the three known species, it is im¬ 
possible to identify it. Therefore, as no “summary of charac¬ 
ters—differentiating it from other species’’ (Article 25, section 
cl, of the International Rules of Zoological Nomenclature) is 
given, it should be treated as a nomen nudum. 

Monochamus maculosus Haldeman. As Breuning has pointed 
out, this name is preoccupied by M. sutor maculosus Voet (1778) 
and hence the species should be called by the next available 
name, M. clamator LeConte. 
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Plagiohammus camillus, new species 

Close to P. sallei Thomson and P. confusor Dillon and Dillon. 
From the former it is distinct in having the elytral maculae con¬ 
trasting in color with the general pubescence. From the latter it 
is distinct in having the elytral maculae orange ochraceous, more 
sharply defined and more numerous, the elytra have a shorter 
spine at apex, and the pronotal disk is less roughly sculptured, with 
a small tubercle medially before basal sulcus. 

Male: Elongate-ovate, rather robust, subcylindrical, elytra 
subconvex; head and pronotum dark reddish brown, elytra 
slightly paler; entirely tawny pubescent, with orange ochraceous 
markings as follows: head on vertex and margins of lower lobe of 
eye. Pronotum with two rather indistinct fasciae, one behind 
apical sulcus and one preceding basal sulcus. Elytra with many 
irregular, moderate-sized maculae on disk, sometimes somewhat 
coalesced; at extreme base each elytron with a large macula. 
Beneath and legs dark reddish brown, densely clothed with 
tawny pubescence, mesosternal side-pieces tinged with orange 
ochraceous. Antennae with scape and third segment dark 
reddish brown, remaining segments paler; scape heavily, re¬ 
maining segments thinly, clothed with tawny pubescence. 

Head above finely, densely punctate, with a median impressed 
line from occiput, extending between antennal tubercles to 
epistoma on front; front finely, densely punctate, with a few 
coarse punctures laterally; antennal tubercles approximate 
basally, divergent apically. Pronotum slightly transverse; sides 
feebly arcuate; disk, laterally behind apical sulcus, with two 
short carinae, and at middle, just before basal sulcus, a small but 
distinct tubercle; surface with a few scattered punctate granules; 
lateral tubercles broad, well elevated, with a robust, blunt spine 
at tip. vScutellum feebly transverse, sides nearly straight, 
oblique, apex narrowly arcuate. Elytra broadly arcuate, apices 
narrowly rounded and with a moderate spine at tip; extreme 
base smooth, thence to basal quarter finely, moderately densely 
granulate, thence to apex with coarse, glabrous punctures which 
are well separated. Mesosternum with a well-elevated, rounded 
tubercle; fifth sternite broadly emarginate at apex. Antennae 
with middle of sixth segment reaching to tip of elytra (remainder 
missing). 

Length 30 mm., width 9.6 mm. 
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Holotype : Male; Peru; F. Woytkowski, collector; in authors’ 
collection. 


Truncatoides caviunas, new species 

Superficially resembles Lesbates acromii Dalman, but with a 
large, dark brown, irregularly shaped macula, the posterior 
margin deeply bidentate behind the crested humerus; the 
antennae more slender and capitate instead of being robust and 
strongly clavate; the abdomen medially is broadly dark brown, 
glabrously vittate. 

Female: Elongate-ovate, robust, convex; dark reddish 
brown or piceous, entirely covered with mottled white and dark 
gra 3 dsh brown pubescence. Head with front having the white 
pubescence predominating; vertex with a tinge of ochraceous 
and a very narrow margin of same color; front of lower lobe of 
eye ochraceous. Scutellum dark brown pubescent. Elytra with 
a large, dark brown macula behind crested humeri, which has the 
posterior margin strongly bidentate. Beneath dark reddish 
brown, abdomen piceous, the sterna with same pubescence as 
above but the brown predominating laterally. Abdomen gla¬ 
brous, shining, with a broad ochraceous or bright fulvous vitta 
laterally, somewhat less broad on first sternite. Legs dark 
reddish brown or piceous, white and dark brown variegate, with 
some ochraceous pubescence interspersed; femora all annulate 
near middle with dark brown, protibiae and mesotibiae annulate 
basally and apically and metatibiae only basally, with dark 
brown. Antennae with scape and third segment piceous or dark 
reddish brown, covered with same pubescence as upper surface 
of body and also tinged with ochraceous, the capitate portion of 
scape with an irregular, dark brown macula; from fourth seg¬ 
ment the antennae dark brown on apical third and testaceous on 
basal two-thirds, rather thinly, finely grayish pubescent. 

Head with front finely, densely punctate, with a few coarse 
punctures interspersed; genae sculptured as in front; eye with 
lower lobe oblong-ovate rather than ovate. Pronotum trans¬ 
verse, sides straight, unarmed, narrowed to apex; disk with an 
elongate median tubercle and either side of middle a large 
rounded tumescence; basal sulcus wide, shallow. Scutellum 
transverse, sides straight, apex subtruncate, depressed medially. 
Elytra with sides broadly arcuate, tapering to apices, each of 
which is broadly, separately rounded; disk basally with a 
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Strong, prominent humeral crest, extending nearly halfway to 
suture, carinate on apex; gibbosity distinct, oblique, arcuate; 
basal half of disk with well-spaced, coarse punctures, these be¬ 
coming somewhat finer towards apex. Fifth sternite at apex 
subtruncate, triangularly impressed medially. Antennae slightly 
shorter than body, from fourth segment gradually shorter. 

Length 15 mm., width 7.G mm. 

Holotype; Female; Caviuna, Parand, Brazil; October, 
1945; A. Mailer, collector. 

Oncideres nicea, new species 

Closely allied to 0. ilaire Dillon and Dillon but differs in the 
following ways: integumental color black instead of reddish 
brown; the larger white maculae of elytra less numerous and 
scattered, the minute ones more numerous and extending onto 
base; glabrous tubercles of base more strongly elevated, and a 
slight gibbosity on each elytron basally; beneath clothed with 
white pubescence. 

Female : Elongate-ovate, moderately robust, subcylindrical, 
elytra convex; black or brownish black, entirely grayish brown 
pubescent, except on head and pronotum the pubescence tends 
to ochraceous. Head with lower lobe of eye margined with 
ochraceous, wider on anterior margin. Pronotum with several 
transverse, glabrous carinules, not entire. Elytra from basal 
fifth minutely irrorate with white maculae of two sizes, the 
larger, few in number, very scattered extending from basal 
quarter to apex, the smaller very numerous and extending from 
basal fifth to apex. Beneath dark reddish brown to piceous, 
white pubescent, raesosternal side-pieces and metepisterna 
tinged with ochraceous. Legs piceous, clothed with ochraceous 
and white variegated pubescence, the ochraceous predominating. 
Antennae with scape and third segment piceous, remaining seg¬ 
ments gradually paler, with the extreme apices darker; entirely 
clothed with thin, whitish pubescence, the scape faintly tinged 
with ochraceous. 

Head above minutely alutaceous; front rather broadly con¬ 
cave between antennal tubercles, surface minutely, densely 
punctate; genae vertical, scabrose; eye with lower lobe oblong- 
ovate, slightly longer than gena; antennal tubercles prominent, 
unarmed at apex. Pronotum transverse, wider apicaUy; apical 
sulcus wide, shallow, basal one deep, narrow; disk transversely 
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multicarinulate, carinules sometimes intarupted; lateral tubercles 
small but distinct, with a short, obtuse tooth at apex. Scutellum 
transverse, sides and apex arcuate. Elytra with sides broadly 
arcuate, feebly widened behind middle; apices together rounded; 
extreme base smooth, on basal quarter with a distinct gibbosity 
on each one, the gibbosity with from six to eight large, strongly 
elevated granules, surrounded with a number of smaller granules 
which extend to humeri; disk with coarse, very shallow punc¬ 
tures which become smaller and obsolete apically; humeri 
arcuate, with a large, rounded tubercle at angle. Procoxae 
tumid, unarmed; profemora robust, rather broadly clavate, not 
rugose, remaining femora less robust, clavate. Fifth sternite 
about one-third longer than fourth, at apex shallowly triangularly 
impressed; apex broadly emarginate. Antennae slightly less 
long than body; scape robust, clavate, grooves at base nearly 
obsolete, surface minutely, obsoletely punctate; third segment 
robust, nearly twice length of scape, feebly sinuate; fourth much 
shorter, slightly more robust than following segments which are 
gradually shorter. 

Length 18 mm., width 7 mm. 

Holotype: Female; Satipo, Peru; September, 1944; A. 
Mailer, collector. 

Oncideres trigerta, new species 

While resembling 0. satyra Bates most closely in elytral macu- 
lation and in coloration of the under surface, this species is 
probably closest to 0. saga amazona, preeminently in the macula- 
tion of the pronotal disk. From the latter it is distinct in having 
more tubercles on the base of the elytra; the elytra light brown 
pubescent, not fulvous, with the white maculation somewhat re¬ 
duced in quantity and never forming rosettes, and the under 
surface lacking white pubescence on the abdomen. 

Male: Elongate-ovate, robust, subcylindrical; black, elytra 
fuscous, entire upper surface fulvous brown pubescent, some¬ 
what paler on pronotum, and a little redder on most of head. 
Pronotum with a transverse, median, glabrous carina, indis¬ 
tinctly expanded into five minute, glabrous maculae, which are 
elevated. Elytra behind basal sixth rather densely covered with 
small and minute white maculae, irregularly placed, often form¬ 
ing short longitudinal rows, never condensed into rosettes, on 
anterior two-thirds rather more sparse. Beneath fuscous. 
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yellowish gray pubescent; sterna each side with a rather broad, 
sublinear, white macula, not sharply delimited; abdomen with 
trace of an obsolete white vitta at extreme sides. Legs piceous, 
with fulvous, brown, and ashy pubescence. Antennae black, 
segments from fifth gradually becoming dark reddish brown; 
fulvous brown pubescent. 

Head minutely alutaceous; front broadly concave between 
antennal tubercles, rather finely, moderately sparsely punctate; 
genae glabrous, coarsely rugose; eye with lower lobe elongate- 
oblong, nearly twice height of genae; antennal tubercles very 
prominent, at apex with an obsolete tooth. Pronotum trans¬ 
verse, behind lateral tubercle feebly constricted; disk at middle 
transversely carinate, the carina broad, not sharply defined, more 
strongly elevated here and there; lateral tubercles broad, not 
prominent, ending in a short, obtuse spine. Elytra attenuate, 
apically less strongly so, apices together rounded; base with a 
few large, shining granules, placed five or six on each gibbosity 
and surrounding area, and a larger number of somewhat finer 
ones behind humerus; basal half with rather dense but shallow 
punctures, becoming finer to middle, behind which point they 
disappear; humeri feebly rounded, entire angle glabrous, the 
terminal tubercle slightly larger than the other. Procoxae with 
a prominent, large, rugose tubercle; profemora very robust, 
widest basally, sides nearly straight, coarsely rugose; fifth 
sternite slightly longer than fourth, broadly retuse at apex. 
Antennae about two-fifths longer than body, the eighth segment 
attaining elytral apex; sparsely fringed beneath; scape gradually 
clavate, deeply grooved beneath. 

Length 23 mm., width 8.3 mm. 

Holotvpe: Male; vSatipo,JaujaProvince, Peru; March, 1945; 
P. Paprzyeki, collector. 

Oncideres poeta, new species 

Related to Oncideres ophthalmalis but differs in having the 
under side of the humeri dark brown pubescent; in lacking the 
light fascia of the elytra; and in that the mesepisterna are 
chalky white pubescent. 

Female: Elongate-ovate, rather slender, cylindrical, elytra 
convex; piceous, elytra dark reddish brown. Head red ochra- 
ceous pubescent, with scattered hairs of silvery gray interspersed; 
eyes feebly outlined with the first pubescence. Pronotum with 
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same pubescence as head but the gray is more abundant. 
Scutellum thinly red ochraceous pubescent. Elytra on basal 
third red ochraceous pubescent, with minute, scattered patches of 
silvery gray; thence to apex the red ochraceous pubescence forms 
indistinct, rounded maculae surrounded by the silvery gray 
pubescence; entire elytra with well-spaced glabrous maculae, 
those on basal third are larger and granular, thence to apex 
smaller and punctate; the under side of humeri to near middle 
dark brown pubescent. Beneath dark reddish brown, thinly red 
ochraceous pubescent, prosternum, mesosternum, and meta- 
stemum pale gray medially, the sternites with pale gray inter¬ 
mixed with the other pubescence, in nearly equal amounts; 
mesosternal side-pieces, basal tip of metepisternum and a wide 
vitta laterally on metasternum, chalky tomentose, the remainder 
of the metepisternum dark brown. Legs piceous, with ochra¬ 
ceous and gray pubescence intermixed. Antennae with scape 
piceous, remaining segments dark reddish brown; entirely 
covered wdth red ochraceous pubescence. 

Head above minutely alutaceous; front very feebly concave 
between antennal tubercles, surface vertically rugose and finely, 
densely punctate; genae transverse, coarsely rugosely punctate; 
eye with lower lobe oblong, very large, more than twice the 
length of the genae; antennal tubercles feebly prominent, un¬ 
armed. Pronotum transverse; sides arcuate; base narrower 
than apex; apical transverse sulcus deep, strongly curved 
medially, basal one feebly arcuate; disk with five transverse, 
glabrous, feebly elevated tubercles medially in a sinuate line, the 
median one more or less rugose, between these and apical sulcus a 
sinuate carina; lateral tubercles feeble, obtusely toothed at apex. 
Scutellum transverse, sides straight, oblique, apex subtruncate. 
Elytra feebly widened behind middle; apices together rounded; 
disk on basal half wdth well-separated, rounded tubercles, those 
on basal quarter larger and more numerous; remainder of elytra 
feebly granulate-punctate; humeri prominent, front margin 
arcuate, at angle a large rounded tubercle. Procoxae globose, 
not tuberculate; profemora not rugose, simply punctate. Fifth 
stemite longer than fourth, apex feebly emarginate, and surface 
at apex feebly, triangularly impressed. Antennae about as long 
as body, beneath feebly fimbriate to fifth segment; scape feebly 
clavate to apex. 

Length 16 mm., width 5.5 mm. 
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Holotype: Female; Canal Zone, Barro Colorado; Decem¬ 
ber, 1934; M. Bates, collector; in Museum of Comparative 
Zoology, Cambridge. 

Oncideres lyside, new species 

Close to Oncideres minuta but differs in the following ways: 
elytral white maculae fewer in number and more widely spaced; 
basal granules larger, less numerous, and more widely spaced; 
metasternum white maculate; antennae from fourth segment 
darker apically. 

Male: Elongate-oblong, robust, cylindrical, elytra convex; 
dark reddish brown, elytra paler; entirely fulvous pubescent. 
Head with eyes margined with denser fulvous pubescence. 
Pronotum with five discal glabrous maculae, the two lateral ones 
more or less coalesced; lateral tubercles glabrous at tip. Scu- 
tellum thinly fulvous pubescent. Elytra each with about 18 or 
20 rather coarse glabrous maculae, formed by granules, extending 
nearly to middle; from just before middle to apex with white, 
rounded, well-spaced maculae (about 18 or 20 larger on each 
elytron), with a few, very minute ones scattered in between. 
Beneath reddish brown, yellowish gray pubescent; mesosternal 
side-pieces ochraceous, metastemum densely, broadly white 
maculate laterally; sternites laterally on apical margin with a 
transverse glabrous macula, largest on first sternite, gradually 
smaller to fifth. Legs dark reddish brown; femora rather thinly, 
medially denser basally and apically, clothed with ochraceous 
pubescence. Antennae dark reddish brown, scape and third seg¬ 
ment fulvous pubescent; fourth to seventh basally, gradually 
more narrowly fulvous, apices more broadly dark brown pubes¬ 
cent, segments 8 to 11 dark brown pubescent. 

Head above finely, densely punctate; front feebly concave be¬ 
tween antennal tubercles, surface moderately, rather densely 
punctate; genae transverse, coarsely punctate; eye with lower 
lobe elongate-oblong, more than three times length of gena; an¬ 
tennal tubercles feebly elevated, widely separated, not toothed at 
apex. Pronotum one and one-half times as wide as long, apex 
slightly wider than base; apical transverse sulcus broad, deep, 
strongly recurved medially, basal sulcus shallower, feebly curved 
medially; disk with five feebly elevated tubercles, all except 
median one transverse; lateral tubercles feeble, obtuse apically. 
Scutellum transverse; sides straight, oblique; apex subtruncate. 
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El 3 rtxa with sides very feebly attenuate to apices, which are to¬ 
gether rounded, base with from 18 to 20 large, well-spaced 
granules, reaching to just before middle, those nearest middle 
slightly less elevated and smaller, remainder of disk very 
minutely pimctate; humeri prominent, with a large, rounded 
tubercle at angle. Procoxae globose, tumid and rugose anteriorly 
but not tuberculate; femora robust, profemora broader and 
simply punctate. Fifth sternite about one-third longer than 
fourth; apex feebly emarginate. Antennae about one and two- 
thirds times body length, sparsely fimbriate to sixth, from 
seventh very sparsely so; scape elongate, slender, feebly clavate 
to apex, finely, densely punctate. 

Length 9.3 mm., width 2.5 mm. 

Holotype: Male; Canal Zone, Barro Colorado; Novem¬ 
ber, 1934; M. Bates, collector; in Museum of Comparative 
Zoology, Cambridge, Massachusetts. 

Oncideres laceyi, new species 

In the key to species, this runs to dejeani, owing to the densely 
placed, nearly uniformly sized tubercles on the base of the elytra; 
these, however, in the present form are confined to the basal 
quarter. Moreover, the elytral maculation is quite distinct, con¬ 
sisting of glabrous punctures medially and including forked lines 
on the apex. In its affinities it is closest to muUicincta Dillon and 
Dillon, from which it differs in the basal granulation, and in the 
median glabrous maculae of elytra being larger and widely 
separated; the pubescence above is largely silvery white, varie¬ 
gated with reddish and brown; the pronotum medially is broadly 
reddish; the median fascia of elytra is mostly silvery, as are the 
legs. Just behind the humerus on sides of elytra is a very large, 
projecting tubercle. 

Female: Elongate-ovate, robust, black, base of pronotum, 
apex of elytra, and scutellum fuscous piceous; covered with 
pubescence. Head and pronotum dull reddish pubescent, 
variegated somewhat with hoary, especially around occiput and 
at base and apex of pronotum. Scutellum glabrous (probably 
rubbed off). Elytra largely silvery white pubescent, variegated 
irregularly with dull reddish, especially at extreme base; beyond 
usual smooth area entirely covered by densely placed, contigu¬ 
ous, black granules; from basal quarter to apex with sparse, dis¬ 
tinct, rounded, glabrous points; at apical third a broad, nearly 
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glabrous band, consperse with pubescent maculae; from this 
band to apex run two or three fine, glabrous, forked lines. Body 
beneath and legs largely hoary, sides of body and legs above 
broadly tinged or variegated with dull reddish. Antennae fus¬ 
cous, reddish fulvous pubescent, first three segments entirely and 
remaining ones beneath, varied with hoary. 

Head with front finely punctate and minutely alutaceous; 
antennal tubercles small, prominent, widely separated, unarmed ; 
eyes with lower lobe elongate-quadrate, slightly taller than 
genae. Pronotum strongly transverse, with a broad, low tubercle 
each side behind middle; disk with a single, distinct, transverse, 
glabrous carina across middle; apical and basal transverse sulci 
broad, shallow. Scutellum with sides moderately tapering, apex 
subtruncate. Elytra with sides distinctly tapering, apices to¬ 
gether rounded; beyond smooth base densely, finely, contigu¬ 
ously granulate to basal quarter, the granules towards base and 
around humeri slightly larger, behind and below humerus a very 
large, projecting tubercle each side; the glabrous points some¬ 
what elevated but otherwise sculpturing concealed to apex; 
humeri prominent, very broadly rounded. Procoxae with a 
feeble tubercle anteriorly. Mesosternal process Avith a distinct 
tubercle medially (absent in muUicincta). Fifth sternite nearly 
twice length of fourth, deeply emarginate at apex, broadly im¬ 
pressed medially. Antennae distinctly shorter than body; 
sparsely fimbriate beneath to apex; third segment very little 
longer than scape, which is slender and simple; rest much 
shorter. 

Length 20.5 mm., width 8.8 mm. 

Holotypr: Female; Satipo Valley, Junin Province, Peru; 
June 2, 1045; in L. Lacey collection. 

Dedicated to Lionel Lacey of New Rochelle, New York, whose 
generosity in lending specimens from his collection of Ceramby- 
cidae and whose assistance in many other ways have been of value 
to the authors in their studies. 

Clavidesmus nibigineus, new species 

While very closely related to C. heterocera Buquet, rubigineus 
is distinct in having only the postmedian dark fascia on each 
elytron; the antennae from fourth segment pale pubescent, with 
only the apical halves of the fifth, seventh, and ninth, and apex 
of eleventh, dark brown pubescent; and, especially, in having 
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bright red pubescence intermingled among the yellow and brown 
on the head, pronotum, base of el 3 rtra, the legs, and body be¬ 
neath. 

Female: Elongate-oblong, robust, cylindrical; black, every¬ 
where covered with short dark brown pubescence, variegated with 
bright red and yellow. Head with a vitta each side of middle of 
red and yellow, commencing at occiput and continuing to base of 
front, separating on antennal tubercles, thence graduallyconverg- 
ing. Pronotum with a broad, irregular, poorly defined vitta oc¬ 
cupying each side of disk, converging anteriorly, largely bright red 
but including several small patches of yellow pubescence as well; 
a median line of red and yellow on apical half. Scutellum entirely 
brown. Elytra largely dull yellow, each with a dark brown, 
oblique fascia behind middle, variegated with red, and with a 
vague series of brown blotches basally, extending from near 
scutellum to suture at middle; extreme base and apex strongly 
varied with bright red. Body beneath and legs black, largely 
bright red pubescent, varied somewhat with brown (especially 
laterally on abdomen) and yellow. Antennae with &st three 
segments and apical halves of fifth, seventh, ninth, and eleventh, 
and extreme apices of the remainder, black, covered with brown 
pubescence; rest pale, with hoary pubescence. 

Head minutely alutaceous, impunctate; genae rather coarsely, 
sparsely punctate. Pronotum with basal and apical transverse 
sulci narrow, the basal one fairly pronounced medially; sides 
nearly unarmed, bearing only an extremely minute tubercle be¬ 
hind middle. Elytra widened behind middle; entire surface 
alutaceous, with fairly sparse, rather coarse punctures on basal 
half, punctures much finer behind middle; humeri slightly 
prominent, anterior margin arcuate, angle with a feeble, obtuse 
tubercle. Antennae reaching slightly beyond middle of elytra; 
scape attaining apex of pronotum, slightly clavate apically; 
third segment much longer, gradually clavate apically from 
middle and with a dense tuft of hair there; rest very short, 
gradually diminishing in length. 

Length 16 mm., width 5.6 mm. 

Holotype: Female; Corupa (Hansa Humboldt), Santa 
Catharina, Brazil; January, 1945; A. Mailer, collector. 
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NEW BUTTERFLIES FROM MOUNT 
MCKINLEY NATIONAL PARK, ALASKA, 
WITH A REVIEW OF EREBIA ROSSII 
(RHOPALOCERA, SATYRIDAE) 

By Cyril Franklin dos Passos 
INTRODUCTION 

From the point of view of lepidopterists, one of the most in¬ 
teresting localities in North America is Mount McKinley- 
National Park, Alaska. In this park is situated the highest peak 
on the continent, Mount McKinley, of which the south pinnacle 
is 20,300 feet in altitude, and the north peak is only 300 feet 
lower. The present area of the park is 3030 square i^es. The 
climate of the park differs on the two sides of the Alaska Range, 
On the inland side there are short, comparatively warm summers 
and long, cold winters, with little precipitation. The area drain¬ 
ing into the Pacific enjoys a more equable climate, the summers 
being longer and cooler and the winters warmer than in the in¬ 
terior, with much greater precipitation. The park embraces 
treeless plateaus covered with mosses and grasses, and fertile 
valleys only 3000 feet in altitude where flowers are plentiful. 

Several Rhopalocera have been named from this interesting 
region, which appears to have a specialized fauna, among them 
being: 

Parnasiius eversmanni Men., (race thor Hy. Edw.?), tr. f. koklsaati Gunder 
(19:J2a, p. 12.J). 

Coliaschrysothemevi(abunda}iova.nitz (194:i, p. 3). 

EurymuschippewaYL\xhY,ioTva. $ ioAIraaiiGunder(1931, p.45). 

Erehia mackinleyensis Gunder (1932b, p. 278). 

Erchiayoimgi nlcyi dos Passos (1947, p. 3). 
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Brentkis (Clossiana) aphirape derudi Klots (1940, p. 413). 

Plebius aguilo Bdv., tr. f. kohlsaaii Gunder (1932a, p. 127). 

While two of Guilder’s names were proposed as “transition 
forms’’ (aberrations), they may become available later in a 
specific or subspecific sense. 

Two more names are proposed in this paper. Unfortunately 
the data accompanying most of the specimens do not bear any 
ecological information beyond the elevation at which they were 
taken. It is probable that they were captured near the park 
headquarters where there is a hotel and railway station. This 
locality is on the east side of the park. 

All photographs herein reproduced were taken by the author. 
The figures are about four-fifths natural size. 

Oeneis mckinleyensis, new species 
Figures 1-12 

Male: Expanse 39-^7 mm., holotype 43 mm. 

Above, primaries Snuff Brown, ^ Avellaneous, or Tawny Ohve 
(holotype). Costal, outer and part of inner margins witii a dis¬ 
tinct, narrow line. Bone Brown or Buffy Brown. Prominent 
triangular patch of dark androconia extending from base of wing 
to end of cell, partly within cell but mostly along inner margin 
and outside cell. Base of costa slightly flecked with Avellaneous 
or Pale Olive Buff scales. Occasionally with faint White sub- 
apical dot. Fringes Avellaneous or Pale Olive Buff, cut by Bone 
Brown or Buffy Brown veins. Secondaries same color as 
primaries; basal and Hmbal areas slightly paler; the median 
band and submarginal band of the under side showing through. 
Occasionally pale submarginal markings between the veins. 
Marginal line and fringes as on primaries. 

Below, primaries same color as above but paler. Apex flecked 
with Gray scales. Occasionally with one or more faint White 
submarginal dots between the veins. Faintly outlined median 
band somewhat produced beyond the cell, the androconia dis¬ 
tinctly showing through. Aniline YeUow veins from basal to 
limbal areas. Marginal line and fringes as above. Secondaries 
with a broad, irregular, Verona Brown or Wood Brown median 
band, outlined with Carob Brown, more even on the inner side, 

1 All color terms axe those employed in “Color standards and color nomenclature” 
by Robert Ridgway, Washington, D. C., 1912, published by the author. 
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Figs, 1 2. Oeneis mckhileyensis dos Passes, paratype male, upper and 
under sides, 

Fi(»S. 3-4, Oench mckinleyensis dos Passos, holotype male, upper and 
unctr sides. 


Head concolorous with wings on upper side; eyes Cinnamon- 
Rufous; antennae Capucine Orange ringed with Black; palpi 
White with Black hairs; thorax Black covered with hairs concolor¬ 
ous with wings on upper side, hairs Black on under side; legs 
Mouse Gray; abdomen hairy, concolorous with wings. 
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Female: Expanse 39.5^8 mm., allotype 47 mm. 

Above, primaries Prout’s Brown, Chamois, or Isabella Color 
(allotype). Marginal area somewhat darker. Costal, outer and 
part of inner margins with a distinct, narrow line. Bone Brown or 
Buffy Brown. Base of costa slightly flecked with Avellaneous or 
Pale Olive Buff scales. Occasionally with a faint White sub- 
apical dot. The outlined median band on the under side faintly 



Figs. 5-6. Oeneis mckinleyensis dos Passes, paratype male, upper and 
under sides. 

Figs. 7-8. Oeneis mckinleyensis dos Passes, paratype male, up[)er and 
under sides. 

showing through. Fringes Avellaneous or Pale Olive Buff, cut by 
Bone Brown or Buffy Brown veins. Secondaries same color as 
primaries; basal and limbal areas slightly paler; the median 
band and submarginal band of the under side showing through. 
Occasionally pale submarginal markings between the veins. 
Marginal line and fringes as on primaries. 

Below, primaries same color as above but paler. Apex flecked 
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with Gray scales. Occasionally with one or more faint White 
submarginal dots between the veins. Faintly outlined median 
band somewhat produced beyond the cell. Aniline Yellow veins 
from basal to limbal areas. Marginal line and fringes as above. 
Secondaries with a broad, irregular, Verona Brown or Wood 
Brown median band, outlined with Carob Brown, more even on 
the inner side, separated from a darker basal area by an area 
flecked more or less with Gray, especially adjoining the median 






Fios. $) 10. Oencis mckinlcycnsis dos Passes, paratype female, upper and 
under .sides. 

Fi(!S. 11 12. Oeneis mckiftleyensts dos Passes, allotype female, upper and 
under sides. 


band. The median band arises in the center of the costa and 
terminates at the anal angle. It is separated from an indistinct, 
irregular. Wood Brown submarginal band by a prominent Gray 
area, paler next to the median band. Costa flecked with Verona 
Brown or Wood Brown and Gray. Aniline Yellow veins merging 
to Gray beyond the median band. Marginal line and fringes as 
on primaries. 
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Head, eyes, antennae, palpi, thorax, legs, and abdomen similar 
to male. 

The shape of the median band on the under side of the second¬ 
aries of both sexes, especially the males, is extremely variable. 
For that reason it has been thought desirable to figure three male 
and one female paratypes in addition to the holotype and allo¬ 
type. From these figures it will be seen that the band may be 
rounded or produced far beyond the cell. In one extreme case 
(figs. 7, 8) the band has an extraordinary zigzag design. Of a 
series of 79 males examined, 35 have the median band produced 
to a sharp point beyond the cell, while 44 do not show this 
character. From a series of 30 females, the band is similarly pro¬ 
duced beyond the cell in 19 specimens and not produced in 11 
specimens. Taking males and females together, there are 54 
specimens in which the band is produced and 55 in which it is 
not, as equal a division as could be made with an odd number. 
At first sight it might be thought that two different species were 
involved, but dissections have shown that such is not the fact. 

The genitalia are of the t3q)e of Oeneis taygete Geyer ([1830], 
pi. [17]), i.e., the clasp has one prominent tooth pointing dis- 
tally and projecting from near the center of the costa. 

This new species is nearest in superficial appearance to 
Oeneis hanburyi Watkins (1928, p. 617), but differs in the follow¬ 
ing respects: 

1. In series it is considerably larger. The holotype of 
mchinleyensis expands 43 mm., while some specimens expand 
47 mm. A paratype of hanburyi in the American Museum of 
Natural History expands only 41.5 mm. 

2. The androconia on the upper side of the primaries are 
dark, and the patch is prominent. In hanburyi these scales are 
only slightly darker than the ground color of the wings. 

3. The median band is wider, the adjoining areas are lighter, 
and there are fewer striations, especially in the females. This 
band is often produced far beyond the cell, while in hanburyi that 
is hardly ever, or at most only slightly, the case. 

4. The clasp of mchinleyensis is longer, narrower, and less 
pointed. In hanburyi the clasp is more triangular. However, this 
distinction is based only upon the dissection of the paratype of 
hanburyi and nine specimens of mchinleyensis. The latter are 
uniform in the respect noted. 
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Several other species of Oeneis fly at or about the same time as 
mckinleyensis, June 15 to July 30, and apparently in the same 
general locality. These facts, however, require confirmation, 
especially the precise habitats where these insects occur. Only 
one specimen of taygete has been seen from Mount McKinley. 
That specimen is dated July, 1925, and is from the Sweadner 
Collection in the Carnegie Museum, Accession 12938. It was 
kindly lent to the author by Dr. Walter R. Sweadner, Curator of 
Entomology. Also seen from the same general locality is a long 
series of Oeneis hrucei yukonensis Gibson (1920, p. 15i) taken be¬ 
tween June 8 and August 1, 1929 and 1932. Future collectors 
in the Mount McKinley National Park area should give careful 
attention to the elevations at which the various species occur, 
their habitats, and gather other ecological information. It is 
to be hoped that such information will be published, and that 
some progress will be made towards ascertaining the life histories 
of the butterflies described from this region. 

Type Materiai/. The hololype male is from McKinley Park, Alaska, June 
19,1932, and the allotype female is from Mount McKinley Park, Alaska, July 20, 
1932. There are 12 pairs of paratypes from Alaska as follows: 4 males and 7 
females, McKinley Park, June 1()-July le5, 1932; 3 males and 2 females, Mount 
McKinley Park, July 3-July 20, 1932, and 1 female, same locality, 3500 feet, 
July 5, 193S, ex collection G. P. Engelhardt; 2 males, McKinley National Park, 
June 20, 1930 (genilalic slide no. 199, C. F. dos Passos) and June 21, 1930; 3 
males, McKinley, June 10, 1930 (genitalic slide no. 66, C. F. dos Passos), June 
1(S, 1930 (genitalic slide no. 197, C. F. dos Passos), and June 25, 1930 (genitalic 
slide no. 180, 0. F. dos Passos), and 2 females, same locality, June 20 and July 7, 
1930, The holotype and allotype are in the American Museum of Natural 
History, cx collection C. P\ dos Passos, One pair of paratypes each will be sent 
to the British Museum (Natural History), the Canadian National Collection, 
the Carnegie Museum, and the United States National Museum, The remain¬ 
ing paratypes are in the collection of the author. 

Additionae Material IiJxamin’Ed: Twenty-one males and 5 females, Mount 
McKinley Park, June 27 -July 27, 1932, and 4 males and 2 females, same locality, 
3500 feet, July 5, 1938, ex collection O. P. Engelhardt (one male genitalic slide 
no. 187, C. F. dos Passos); 2 males, McKinley Park, July 29, 1930, ex collection 
D. Fraser (genitalic slides nos. 13 and 14, C. dos Passos), and 26 males and 9 
females, same locality, June 15-July 25, 1932 (two male genitalic slides nos. 188 
and 200, C. F. dos Passos); 1 male, McKinley National Park, June 28, 1930; 

1 male, Mount McKinley, July 30, 1929; 10 males and 1 female, McKinley, 
June l()-3(), 1930, all in the collection of the author; 7 males and 11 females, 
Mount McKinley National Park, June 16-July 28, 1930 (F. Morand), ex col¬ 
lection J. D. Gunder, Accession 34998; 3 males and 2 females, McKinley Park, 
July 28-August 3, 1930, ex collection D. Fraser, Accession 32500, and 1 female, 
same locality, July 29, 1930; 1 male, Mount McKinley, July 15-30, 1930, ex 
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collection J. D. Gunder, Accession 34998; 12 males, McKinley, July 2~28, 1930; 
ex collection J. D. Gunder, Accession 34998; 2 males and 2 females, Alfred Creek 
Camp, Alaska, July 15 and 26, 1922, 3000 feet (R. A. Pope), and 2 males and 1 fe¬ 
male, same locality, July 15, 1922, ex collection R. Ottolengui, Accession 31373; 
6 males and 1 female, Boulder Creek, Alaska, June 26, 1922 (R. A. Pope); 1 
male, Teller, Alaska, July 18, 1928, Accession 29316; 1 male, east end Clinton 
Colden Lake, Mackenzie, Northwest Territories, August 10, 1907 (E. T. Seton 
and E. A. Preble), all in the American Museum of Natural History; 1 male, 
June 19,1930, McKinley National Park, ex collection H. Engel, Accession 13257, 
in the Carnegie Museum. 


Erebia rossii rossii (Curtis) 

Hipparchia Rossii Curtis, [1835], in Ross, Narrative of a second voyage in 
search of a north-west passage, app., p. 67, pi. A, fig. 7. 

Ereb[ia] Rossii, Westwood, 1851, Genera of diurnal Lepidoptera, vol. 2, p. 
380. 

Erehia Rossii, Butler, 1868, Catalogue of diurnal Lepidoptera . . . family 
Satyridae in the ... British Museum, p. 89. 

M[aniola] Rossii, Kirby, 1871, A synonymic catalogue of diurnal Lepidoptera, 
vol. 1, p. 67. 

Erebia Rossii, Edwards, 1872, Synopsis of North American butterflies, p. 26. 

Erebm Rossii, Scudder, 1875, Bull. Buffalo Soc. Nat. Sci., vol, 2, p. 243. 

Erebia Rossii, Edwards, 1877, Trans. Amer. Ent. Soc., vol. 6, p. 34. 

Erebia Rossii, Strecker, 1878, Butterflies and moths of North America, p. 
152. 

Erebia Rossii, Edwards, 1884, Trans. Amer. Ent. Soc., vol. 11, p. 289. 

Erebia disa ?var. vel. bona sp. rossi, Elwes, 1889, Trans. Ent. Soc. London, p. 
330. 

Erebia Rossii, Skinner, 1898, A synonymic catalogue of the North American 
Rhopalocera, p. 35. 

Erebia rossii, Elwes, 1898, Trans. Ent, Soc. London, p. 202. 

Erebia rossii, Elwes, 1899, ibid., p. 348. 

Erehia rossii, Elwes, 1903, ibid., p. 240. 

Erebia rossii, Cary, 1906, Proc. U. S. Natl. Mus., vol. 31, p. 448. 

E[rebia] rossii, Eiffinger {nec Curtis), 1908, in Seitz, Macrolepidoptera of the 
world, vol. 1, p. 109. 

E[rebia\ rossii, Weymer, (partim), 1911, in Seitz, Macrolepidoptera of the 
world, vol. 5, p. 238. 

Erebia rossi, Gibson, 1920, Report of the Canadian Arctic expedition 1913-18, 
vol. 3, pt. 1, p. 17i, pi. 4, fig. 9. 

E[rebia] rossii, Goltz {nec Curtis), 1930, in Seitz, Macrolepidoptera of the 
world, suppl. 1, p. 150, pis. 9g, 9h. 

Erebia rossi, Holland, 1931, The butterfly book, revised ed., p. 203, pi. 73, 
figs. 3, cT, 4, $ , underside. 

Erebia rossi, Holland and Avinoff, 1935, Mem. Carnegie Mus., vol. 12, pt. 
2, sect. 5, p. 7, pi. 18, figs. 16-18. 

Erebia rossii, Leussler, 1935, Bull. Brooklyn Ent. Soc., vol. 30, pp. 50-51. 

Erebia rossii, Warren, 1936, Monograph of the genus Erehia, p. 158. 
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E[rebia] rossii rossii, Warren, 193G, op, ciL, p. 159, pi. 73, figs. 925, 928, 931, 
934, genitalia pi. 32, figs. 308-309. 

Erebia rossii, McDunnougii, 1937, Canadian Ent., vol. 69, pp. 14-15. 

Erebia rossii, nos Passos, 1939, Bull. Cheyenne Ml. Mus., vol. 1, pt. 2, p. 
S~12. 

This insect was described from a series of five specimens taken 
on Boothia Felix (now called Boothia Peninsula) by Commander 
James Clark Ross on July 18 and 25, 1830, and July 14, 1831, 
The number of each sex is not given in the original description, 
but since both the male and the female are described, and the male 
is figured, there must have been at least one of each sex. 

The United States National Museum has three of the five 
types of rossii rossii^ all apparently females. Attached to one is 
a legend in French, as follows: 

*'Voy. du Cap. Ross. p. Ixvii. pi. A. f. 7. 

^^P61e. Voyage du Cap. Ross. Donn4 par M. Doubleday qui les tenait de 
M. Curtis lui niomc reticiuelle ^i-dessous de la propre main de ce dernier. 

^Ciiui individus seuleincnl out raporl4s par le Capitaine Ross qui les a 
pris du 14 au 28 juillet sur les rochers abruples el les i)ierres d6tach4es 6u ils 
dlaierxt rarcs. 

''Lc No. 1 m’apixarait etreun c? si je consid^re les ailes el cependant Tabdoinen 
cst dhine 9 1 auraildl 614 chang6? J’en doute car ccs trois individus 6taient fort 
mallraitds (juand M, Doubleday m’a envoy6 cette pr4cieuse esp6ce. Cependant 
la descriplion de M. Curtis fail 6galemcnl supposcr un c?. quant aux N'®. 2 et 
3 ce son! evideniinenl deux 9 . 

^‘On votl jxarce <iue j’ai dil ])lus haul combien est pr6cieuse cette boite esp6ce 
que jxersoniie en I^Vance en poss6de cl m6nie n’a vue et que ne figure dans aucun 
catalogue. 

“hnie est parenle des lireb. Faiibla et Disa, mais bien dislincte.’' 

I am indebted to Mrs. Richard Leroy Schuster of New York 
City for her assistance in deciphering the difficult orthography of 
the original label. 

These three specimens were acquired by the United States 
National Museum through thepurchaseofthecollection of William 
Barnes, who in turn obtained them from the collection of Charles 
Oberthiir, when Barnes purchased the types of North American 
Rhopalocera in that collection. Before that time they were 
probably in the collection of Achille Guen4e, who is believed to 
have been the author of the above-quoted legend. According 
thereto, the handwritten labels attached to the specimens were 
written by Curtis. 

As observed by McDunnough {tom. cit., p. 15), this subspecies 
is “ . . . characterized by the small ocelli of forewings (mostly 
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confined to the two subcostal ones) and the general indistinct 
nature of the banding on the underside of the hind-wing.” The 
subapical ocelli sometimes are missing, or very indistinct. The 
marginal band on the under side of the secondaries is greatly 
obscured in typical rossii rossii. 

Distribution: The habitat of this subspecies is along the 
northern fringe of the continent from the Mackenzie Delta to 
southern Baffin Island, inland for an unknown distance in the 
Barren Grounds, and on Southampton Island in Hudson Bay. 

Material Examined; Two males and 2 females, Southampton Island, Hud¬ 
son Bay, July 18,1930 (G. M. Sutton), Accession 8925 in the Carnegie Museum; 
1 male, same data, (genitalic slide no. 260, C. F. dos Passos), in the collection of 
the author, ex collection Carnegie Museum; 14 males and 1 female, Coppermine, 
Northwest Territories, July 17-18, 1947, and 2 males. Dismal Lakes, Northwest 
Territories, July 19, 1947, all collected by, and in the collection of, William 
Hovanitz. 


Erebia rossii ornata Leussler 
Figures 13-16 

Erebia rossii Curtis race ornata Leussler, 1935, Bull. Brooklyn Ent. Soc., 
vol. 30, p. 50. 

Erebia rossii ornata, McDunnough, 1937, Canadian Ent., vol. 69, p. 15. 

Erebia rossii ornata, dos Passos, 1939, Bull. Cheyenne Mt. Mus., vol. 1, pt. 
2, p. S-12. 

This insect was described from a series of 16 males and nine 
females taken at Churchill, Manitoba, Canada, by Owen Bryant, 
between June 16 and 20,1930. The holotjrpe male and allotype 
female are in the collection of the Ohio State University, Colum¬ 
bus, Ohio, ex collection R. A. Leussler, ex collection 0. Bryant. 

This subspecies usually may be distinguished from the other 
subspecies of rossii by the fact that the two subapical ocelli on 
the upper side of the primaries almost invariably fuse into one 
rather large ocellus. The band on the under side of the secondar¬ 
ies is obscure as in rossii rossii. These characters are well shown 
by the figures of a pair of paratypes of ornata (figs. 13-16) in the 
collection of the author. The types never have been figured. 

Distribution: Thus far this subspecies has been seen only 
from Churchill, with the exception of a single male from ‘‘Minni- 
ota” [Miniota]; Manitoba, June 10, 1926, in the collection of the 
present author, as to which the data may be incorrect. 
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Figs. 18-14. Rrehia rossii ornata Leussler, paratype male, upper and 
under sides. 

Figs. 15-K). Erchia rossii ornata Leussler, paratype female, upper and 
under sides. 


Erebia rossii kuskoqtiima Holland 

Rrehia rossii, vSkinner, 1899, Rnt. News, vol. 10, p. 113. 

Rrehia rossi (Curtis) Var. kuskoqtiima Holland, 1931, The butterfly 
book, revised ed., p. 203, pi. 01, flgvS. 21, c?, 22, 9,23, 9 , under side. 

Rrehia rossi variety kuskoquma, Holland and Avinoff, 1935, Mem. Carnegie 
Mus., vol, 12, pt. 2, sect. 5, p. 8. 

Rrehia rossii moc kiiskoqnima, Leussler, 1935, Bull. Brooklyn Ent. Soc., vol. 
3(),pp.5() 51. 

R\rchia\ rossii ssp. erda f. kuskoguima, Warren {nec Holland), 1936, Mono¬ 
graph of the genus Rrehia, p. 101. 

Rrehia rossii kiiskoqnma, McDunnough, 1937, Canadian Ent., vol. 69, pp. 
11 15. 

Rrehia rossii kuskoquima, dos Passos, 1939, Bull. Cheyenne Mt. Mus., vol. 
l,pt.2,p.S 12. 

The .types of kuskoquima were collected by A. Stecker, who 
was in charge of the Moravian Mission to the Eskimos on the 
Kuskokwim River, Alaska. Dr. Sweadner was kind enough to 
supply the information that Stecker’s base station was located at 
Bethel, about 20 miles up the Kuskokwim River at the inland 
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edge of the coastal tundra, and that most of Stecker’s collecting 
was done there and down the river towards its mouth. 

Holland neglected to label the types of this subspecies. When 
the types of North American Rhopalocera in the Carnegie Mu¬ 
seum were photographed in 1938 after Holland’s death, this omis¬ 
sion was discovered. Thereupon after consultation with Dr. A. 
Avinoflf, then director of that museum, the present author on 
February 17, 1938, labeled as the types the three specimens fig¬ 
ured by Holland {loc. cit). 

The male, referred to above, is hereby designated the lecto- 
type of Erebia rossi (Curtis) var. kuskoquima Holland, and will 
be labeled accordingly. 

As observed by Holland (op. cit., p. 203), “The extradiscal 
band on the lower side of the secondaries, which in the typical 
form is obscure, is lighter and as McDunnough (tom. cit., p. 
15) remarks, “ . . . the basal area is also much lighter and in 
consequence the median dark band stands out quite promi¬ 
nently.” 

Warren (in litt.) agrees with the present author that his figures 
(op. cit., pi. 73, figs. 928, 934) of “kuskoquima” should be re¬ 
ferred to rossii rossii. He does not figure kuskoquima. McDun¬ 
nough (loc. cit.) already had pointed out this fact. Warren’s 
other figures (op. cit., pi. 73, figs. 926, 932, pi. 74, figs. 935, 941, 
genitalia pi. 32, figs. 310-312) of “kuskoquima” should be re¬ 
ferred to the Palaearctic subspecies. 

Distribution: Thus far this subspecies is known only from 
the Kuskokwim River Valley, Alaska. 

Erebia rossii gabrieli, new subspecies 

Figures 17-28 

Male: Expanse 38.5-50 mm., holotype 48 mm. 

Above, primaries and secondaries Light Seal Brown, Auburn, 
or Mummy Brown (holotype). The primaries seldom without 
ocelli; usually with two subapical ocelli and sometimes with one 
to two subm^ginal Orange or Orange Buff spots. The ocelli are 
joined and circled with Orange or Orange Buff, and Black pu- 
piled, sHghtly elongated, the Black pupils seldom joined. 
Secondaries usually without ocelH, but in a few instances with 
one to four Orange or Orange Buff spots, some with, but usually 
without, min ute Black pupils. Fringes Gray. 




17 IS. Urchin rosi^ii gahricH clos Passos, paratype male, tipper and 
under sides, 

r'K.s. ID 20. Ercbia ro.ssii gahrieli dos Pas-^os, liolotypc male, ujjper and 
under sides. 

21 22, lirvhia rossii gahrieli dos Pa->Hos, paralyi^e male, upper and 
under sides. 

Below, primaries, basal, and discal areas Bay or Chestnut. 
Costal and limbal areas Mars Brown or Chestnut Brown. Apex 
flecked with Gray scales. The ocelli reappearing usually with 
minute White points. Secondaries, basal, and limbal areas 
Cinnamon-Drab or Ecru-Drab flecked with Gray, separated by a 
broad, irregular, Hessian Brown or Chestnut Brown median 
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Figs. 23-24. Erebia rossii gabrieli dos Passes, paralype female, upper and 
under sides. 

Figs. 25-26. Erebia rossii gabrieli dos Passos, allotype female, upper and 
under sides. 

Figs. 27-28. Erebia rossii gabrieli dos Passos, paratype female, upper and 
under sides. 

band lightly flecked with Gray scales. Crenulate marginal band 
same color as median baud. Fringes as above. 

Head and eyes Black, the former covered with Black hairs; 
antennae annulated, Orange and Black, club tipped with 
Black; thorax and abdomen Black, hairy; legs somewhat paler 
than wings. 
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Female: Expanse 40-46 mm., allotype 45 mm. 

Above, primaries and secondaries Mummy Brown, Prout’s 
Brown, or Auburn (allotype). The primaries with two subapical 
Orange or Orange Buff ocelli pupiled with Black; some speci¬ 
mens with one or two additional Orange or Orange Buff sub¬ 
marginal spots on the primaries. Usually only the subapical 
ocelli have Black pupils. The allotype has an Orange scale or 
two in the subapical ocelli. Secondaries with none to occa¬ 
sionally four small submarginal ocelli sometimes pupiled with 
Black. Fringes Gray. 

Below, primaries, basal, and discal areas Burnt Sienna, Snuff 
Brown, or Tawny Olive. Costal and limbal areas Mars Brown, 
Chestnut Brown, or Snuff Brown. Apex flecked with Gray 
scales. The ocelli reappearing usually with minute White 
points. Secondaries, basal, and limbal areas Wood Brown or 
Fawn Color flecked with Gray, separated by a broad, irregular. 
Chestnut Brown or Natal Brown median band lightly flecked 
with Gray scales. Crenulate marginal band same color as me¬ 
dian band. Fringes as above. 

Head, eyes, antennae, thorax, abdomen, and legs similar to 
male. 

Two males in the collection of the author deserve special men¬ 
tion. One has the usual pair of ocelli on the upper side of 
left primary. On the right primary there are four ocelli in an 
Orange Buff submarginal band. The other specimen is marked 
in the same way, but the markings are on the opposite wings. 

Of a series of 139 males examined, 63 have three or more ocelli 
or spots on the primaries, 64 have two ocelli, and 12 have one or 
none. A series of 21 females reveals four with four or more ocelli 
or spots on the primaries, 10 with three ocelli, and seven with two. 
Usually large and numerous ocelli or spots on the primaries are 
offset by similar markings on the secondaries. 

This subspecies is named for my friend A. G. Gabriel, Assistant 
Keeper, Department of Entomology, British Museum (Natural 
History). The author is indebted to Mr. B. C. S. Warren for 
kindly examining specimens of the new subspecies and advising 
that in his opinion it is worthy of a name. 

The new subspecies differs from rossii rossii in that the two 
subapical ocelli on the upper side of the primaries are larger, 
and the median band on the under side of the secondaries is more 
prominent. In rossii rossii this band is barely visible. It differs 
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from ornata in that the two subapical ocelli are usually smaller 
and seldom fuse into one. The dark median and marginal 
bands on the under side of the secondaries are usually narrower. 
It differs from kuskoquima, its nearest relative, in that the 
median band on the under side of the secondaries is narrower, the 
pale area between that band and the dark marginal band is 
wider and somewhat darker, thus leaving the marginal band 
somewhat narrower. The females very seldom have as many 
large and conspicuous ocelli on the upper side of the wings, es¬ 
pecially on the secondaries. The genitalia of these four sub¬ 
species have been examined, but do not appear to show any 
constant differences. 

Distribution: The habitat of this subspecies is in the 
Alaska Range, where it seems to fly at about 3500 feet elevation. 
A large portion of this range is in Mount McKinley National 
Park. No substantial barrier appears to exist between kusko- 
quima and gabrieli, and the latter is perhaps but an altitude sub¬ 
species. 


Type Material: The holotype male is from Mount McKinley Park, 3500 
feet, Alaska, July 5, 1938, ex collection G. P. Engelhardt, and the allotype fe¬ 
male is from the same locality, July 17, 1932. There are 20 pairs of paratypes 
from Alaska as follows: 3 males and 11 females, Mount McKinley Park, between 
June 21 and July 26, 1932, and 2 females, same locality, 3500 feet, July 5, 1938, 
ex collection G. P. Engelhardt; 1 male, McKinley National Park, June 28, 
1930; 10 males and 7 females, McKinley Park, between June 17 and July 24, 
1932; 6 males, McKinley, June 20 and 25, 1930. The holotype and the allotype 
are in the American Museum of Natural History, ex collection C, F. dos Passos. 
One pair of paratypes is in the Canadian National Collection. One pair of 
paratypes ea^ will be sent to the British Museum (Natural History), the Car¬ 
negie Museum, and the United States National Museum. The remaining para¬ 
types are in the collection of the author. 

Additional Material Examined: The author has examined also the fol¬ 
lowing specimens of gabrieli from Alaska, but they are not made paratypes: 83 
males, Mount McKinley Park, between June 27 and July 22, 1932, and 1 male, 
same locality, 3500 feet, June 5,1938, and another male, same locality and eleva¬ 
tion, July 5, 1938, the latter two ex collection G. P. Engelhardt; 1 male, Mc¬ 
Kinley Park, June 20, 1930, and 30 males, same locality, between June 19 and 
July 25, 1932; 1 male, McKinley, June 30, 1930, all in the collection of the 
author; 1 male, McKinley Park, July 29, 1930, ex collection D. Fraser, Ac¬ 
cession 32500; 6 males, McKinley, June 7-20, 1930, and 16 males and 7 females, 
same locality, June 20-July 9,1930, ex collection J. D. Gunder, Accession 34998, 
all in the American Museum of Natural History. 
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ECHINODERMS OF TARUT BAY AND 
VICINITY, SAUDI ARABIA 

By Austin H. Clark 

WITH NOTES ON THEIR 
OCCURRENCE 

By Richard LeBaron Bowen, Jr. 

Between February 10, 1045, and August 30, 1947, Mr. 
Richard LeBaron Bowen, Jr., made a small but very interesting 
collection of echinoderms in Tarut Bay, Saudi Arabia, and 
vicinity. Tarut Bay, cut off from the Persian Gulf by the 
promontory of Ras Tanura (Tannura or Tannurah), lies in 
latitude 20° 35' N., longitude 50° 00' E. Its location on maps of 
Arabia is marked by the town of El Qatif (Katif or Kateef). 

Although the number of species is small, including only three 
starii.shes, .six brittle-stars, and six sea-urchins, Mr. Bowen re¬ 
gards it as complete for the species living in the littoral fringe, 
except for the rarer or more elusive forms. 

< )f special interest in connection with this collection are Mr. 
Bowen’s extensive notes on the occurrence of these animals. 
Noteworthy is the abundance of Metalia townsendi, Clypeaster 
humilis, and Lovenia elongata along the shores in this region. 
With these, and with the equally abundant Echinodiscus 
auritus, Mr. Bowen found the small symbiotic brittle-star 
Amphilycus midrophorus, which has not been reported since its 
discovery at Lourengo Marquez. For the first time the needle- 
urchin {Diadema) was found in the Persian Gulf, though its 
occurrence there was to be expected. Just what species is repre¬ 
sented must be left for future determination, as no specimens 
were collected. 
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STATION LIST 


Station^ 

Locality 

Date 

1 

Tarut Bay, rocky bottom on upper 
Tarut Bay 

March 7, 1947 

2 

Tarut Bay, approaches to Zaal 
Island 

February 21, 1947 

3 

Tarut Bay, rocky point jutting off 
Ras Tanura Peninsula 

May 25, 1945 
December 13, 1946 

4 

Tarut Bay, rocky point jutting off 
Ras Tanura Peninsula 

February 7, 1947 

5 

Tarat Bay, shores of Ras Tanura 
Peninsula 

February 6, 1947 
April 19, 1947 
April 20, 1947 

6 

Tarut Bay, four sand bars off Ras 
Tanura Peninsula 

January 10, 1947 

7 

Tarut Bay, sand bar off Ras Tanura 
Peninsula 

December 23, 1946 
December 27, 1946 
February 4, 1947 

8 

Persian Gulf, in 40 feel of water 

March 30,1947 

9 

Persian Gulf, Rocky Point 

May 30,1947 


ASTEROIDEA 

Astropecten polyacanthus Muller and Troschel 

Locality: Station No. 6A, buried in the sand; January 10, 
1947. Two specimens. 

Notes: In these two specimens R = 34 and 30 mm. In both 
all the superomarginals carry a well-developed erect spine, that 
on the first largest, those from the second onward decreasing 
gradually and regularly in height to the end of the ray. 

Astropecten pugnax Koehler 

Locality: Station No. 6A, buried in the sand; January 10, 
1947. One specimen. 

Note: In this specimen R = 47 mm. 

Asterina cephea var. iranica Mortensen 

Locality; Station No. 5, on under side of rocks; February 6, 
1947. Two specimens. 

Notes: The larger specimen has R = 27 mm., r = 11 mm. 
There are six spines on the oral surface of each jaw plate, in one 
case seven. In the smaller specimen R = 23 mm., r = 10 mm. 

* For the location of these stations, see the map on opposite page. 
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OPHIUROIDEA 

Ophiothrix hirsuta Muller and Troschel 

Localities: Station No. 4, in pools under rocks; February 7, 
1947. Two specimens. 

Station No. 2, underneath rocks; February 21, 1947. Two 
large specimens. 

Notes: The larger specimen from Station No. 4 has the disk 
slightly stellate, 18 mm. in diameter, and the arms 270 mm. 
long. The arms above have a conspicuous median white stripe 
bordered with black; beyond these black borders there is, in 
the outer part of the arm, an indefinite light stripe on either side. 
Beneath the arms are dark brown becoming deep purple distally 
with a conspicuous median white stripe. The arm spines are 
short, not twice the width of the arm in length. 

In a smaller specimen from the same locality the white median 
line above is indistinctly margined with dark and the arms below 
are white, the under arm plates in the outer part of the arm 
laterally clouded with dusky. 

I follow Mortensen in referring these specimens from the 
Persian Gulf to 0. hirsuta. They agree with Koehler’s figure of a 
specimen in his collection from the Red Sea, though in color they 
agree well with Dr. H. L. Clark’s 0. rhabdota from the Murray 
Islands in Torres Strait. The hook formed by the first arm spine 
is variable, the type characteristic of 0. hirsuta and that charac¬ 
teristic of 0. longipeda being found in the same specimen. It 
seems doubtful if hirsuta and rhabdota are really distinct from 
longipeda. 


Ophiothrix savignyi (Miiller and Troschel) 
Localities: Station No. 5, in pools under rocks; February 6, 
1947. 

Station No. 4, in pools under rocks; February 7,1947. 
Station No. 2, in pools under rocks; February 21, 1947. 
Station No. 1, in pools under rocks; March 7, 1947. 

Station No. 8, in 40 feet of water; March 30, 1947. 

In all, 97 specimens. 

Note : Like many of its relatives, this species is very variable 
in its color pattern. 

Amphaycus androphorus Mortensen 
Localities: Station No. 6A; January 10, 1947. One female. 
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Station No. 6D; January 10, 1947. One pair. 

Notes: The female of this small symbiotic species carries the 
dwarf male mouth to mouth, the arms of the male alternating 
with those of the female and wrapped around her disk. 

This species was described by Th. Mortensen in 1933 from 
specimens taken by him at Polana Beach, Lourengo Marquez. 
He found it living on Echinodiscus bisperforatus, usually near the 
slits, more rarely near the mouth. 

^The specimens from Station No. 6D, a female with an at¬ 
tached male, are from the same station as some specimens of 
Clypeaster humilis, with which they were probably associated in 
life. 

The specimen from Station No. 6A is a female from which the 
male has become detached. The disk is 3 mm. in diameter. 
This specimen is curious in having all the brilliancy of a glass 
model, appearing as if silicified. It was found on Metalia town- 
sendi. 


Ophionereis dubia (Muller and Troschel) 

Locality; Station No. 2, in pools under rocks; February 21, 
1947. Three specimens. 

Ophiactis savignyi (Muller and Troschel) 

Locality; Station No. 8, in 40 feet of water; March 30, 
1947. One small specimen. 

Ophiopezella fallax (Peters) 

Locality: Station No. 2, underneath rocks; February 21, 
1947. Two specimens. 

Station No. 1, underneath rocks; March 7, 1947. One 
specimen. 

Notes: The two specimens from Station No. 2 have the disk 
14 mm. in diameter and the arms 40-45 and 50 mm. long. One 
shows small, bare, appleseed-shaped radial shields with usually 
three small bare plates arranged in a triangle between them; the 
center plate in the rows of enlarged marginal plates between the 
arms is bare. 

The specimen from Station No. 1 has the disk 14 mm. in 
diameter and the arms 47 mm. long. 
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ECHINOIDEA 

Temnopleuras toremnaticus (Leske) 

Locality: Station No. 7, buried in the sand; December 23, 
1946. Two specimens 28 and 36 mm. in diameter. 

Echinometra mathaei (De Blainville) 

Localities: Station No. 3, on top of rocks; May 25, 1945. 
Three specimens. 

Station No. 4, under rocks; February 7, 1947. Two small 
specimens. 


Echinodiscus auritus Leske 

Localities: Station No. 3, buried in muddy sand; May 25, 

1945. Three specimens. 

Station No. 6A, buried in the sand; January 10, 1947. One 
specimen. 

Station No. 6D, buried in the sand; January 10, 1947. Two 
small purple specimens. 

Clypeaster humilis (Leske) 

Figure 1 

Localities: Station No. 6A, buried in the sand; January 10, 
1947. Three specimens. 

Station No. 6B, buried in the sand; January 10, 1947. Four 
specimens. 

Note: Some of the specimens have the petaloid areas out¬ 
lined in deep purple. 

Metalia townsendi (Bell) 

Figure 2 

Localities: Station No. 7, buried in the sand; December 27> 

1946. Two specimens. 

Station No. 6A, buried in the sand; January 10, 1947. One 
broken specimen and fragments. 

Notes: All the specimens of this very delicate species were 
more or less broken when received. The best, from Station No. 
7, was 68 mm. long, 60 mm. broad, and 36 mm. high. 
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Fig. 1. Upper: Station No. 7, Februaxy 4,1947; Clypeaster humths, buried. 
Lower: Same, with the C, humihs dug out. Photographs by Richard LeBaron 
Bowen, Jr. 
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Fig, 2 Upper: Station No. 6C, January 10, 1947; doming bottom; six 
MMia tmnsendi, buried; one Lovenia elonpta emerging from the sand (upper 
left). Lower: Same, with the M. townsendi dug out. Photographs by Richard 
LeBaron Bowen, Jr. 
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Lovenia elongata (Gray) 

Figure 2 

Localities; Station No. 3, on top of sand; December 13, 
1946. One specimen. 

Station No. 7, buried in the sand; December 27, 1946. Two 
specimens. 

Note: The two specimens from Station No. 7 are 72 and 52 
mm. long. 


NOTES BY RICHARD LEBARON BOWEN, JR. 

Range 

With the exception of the specimens collected on March 30, 
1947, all the specimens came from the lower littoral fringes of the 
Persian Gulf and Tarut Bay. If it is assumed that the six¬ 
armed brittle-stars which were collected on May 30, 1947, are 
Ophiactis savignyi, the deep-water station produced only speci¬ 
mens found in the littoral fringe. 

.Early in the refinery construction program an arbitrary datum 
was selected on which to base all surveying. This datum was set 
at what was supposed to be Indian Spring High Tide; actually it 
was set a little low. The datum was defined as 0.00 feet; the 
refinery was built at -b6.0 feet as finished grade. There were 
several tide boards set on this coordinate system with feet read¬ 
ing down to —7.0. There was a recording tide gauge at the 
West Pier. With this coordinate system at my disposal it was 
possible to estimate the relative elevation of any collecting sta¬ 
tion expressed as feet below the arbitrarily chosen datum. 

From February 10, 1945, to August 30, 1947, the tides kept a 
characteristic seasonal pattern. In the summer the spring tide 
was about -+-1 foot, while the daylight spring low never went 
below —5 feet. The lowest tides were in January and February 
and reached a minimum of —7 feet in February. In February 
there would be two or three low tides 0 or 8 inches lower than 
any occurring in the rest of the year. The lowest tides on each 
side of these minima would probably be from —6 to —6.5 feet. 

Looking back to the echinoderms as they occurred along the 
shores it appears that two starfishes (Astropecten polyacanthus 
and A . pugnax) and two sand dollars {Echinodiscus auritus and 
Clypeaster hurmlis) wander the highest, as they were found in 
sand bars as high as —5 feet. The upper range of the brittle- 
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stars seems to have been about —6 feet, as was that of the star¬ 
fish Asterina cephea var. iranica. The upper range of the heart 
urchins {Metalia townsendi and Lovmia elongata) was just about 
the same. Echinometra mathaei gave itself a safe margin against 
exposure to the air by living generally at from —8 to —10 feet. 
Diadema was found in this same range. 

It is interesting to speculate on the maximum exposure these 
animals can stand without extermination. It should be noted 
that the brittle-stars, even though their actual station may be 
above the tide level, were generally in pools of water under 
rocks. The starfishes Astropecten polyacanthus and A. pugnax 
apparently stood the exposure of their sand bars well. Many of 
the Clypeaster humilis turned green even when buried. Ex¬ 
posure was fatal to Lovenia elongata as it came up out of the sand 
and never got more than a foot in its dash for water. One could 
not tell about Metalia townsendi, as this species was very in¬ 
active. Echinometra mathaei died quickly on exposure and 
became matted. 


Occurrence 

The number of specimens of each species that Mr. Clark re¬ 
ceived has no significance in the case of the starfishes and the sea- 
urchins, as only representative specimens were collected, and 
generally there were dozens of specimens of each to be had. But 
in the case of the brittle-stars the number of specimens that Mr. 
Clark received is of the utmost significance, as every one was 
collected that could be captured. Ophiothrix savignyi is by far 
the commonest brittle-star, as close to 100 specimens were col¬ 
lected; but the other five species turned up at isolated stations 
and were never found in numbers greater than six altogether. 

When the marine fauna of the Persian Gulf at Ras Tanura is 
looked at as a whole, it is easily seen that the echinoderms form 
the most ubiquitous feature of the life in the lower littoral 
fringes in virtually every type of situation. Certainly they are 
predominant in sheer mass as well as in numbers. They appear 
to live in colonies, but it is more probable that a certain species is 
limited to certain types of situations and thus appears as 
colonial. 

It is not easy to say just what the most frequently occurring 
echinoderm was, as it depended largely on the situation. But if 
one started out to see how many echinoderms one could collect 
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from everywhere one would probably end up with Echinometra 
wathaei and Ophiothrix savignyi in largest numbers, with Metalia 
townsendi, Echinodiscus auntus, and Clypeaster humilis next in 
frequency. Of the other species, Astropecten polyacanthus, A. 
pugnax, Asterina cephea var. iranica, and Lovenia elongata 
would be common; but Ophiothruc hirsuta, Amphilycus andro- 
phorus, Ophionereis dubia, Ophtactis savignyi, Ophiopezella 
fallax, Temnopleurus toreumaticus, and Diadema would be rare. 
This may be an injustice to Amphilycus androphorus as not all 
Metalia townsendi or Clypeaster humilis were examined for this 
brittle-star; its occurrence may well be common. 

Several times before leaving Arabia I returned to the localities 
where the needle-urchin {Diadema, sp.) was first seen on May 
25, 1945, and attempted to collect specimens of this urchin, but 
they were nowhere to be found. It seemed strange that they 
should be present in such numbers at first and then later totally 
absent. The sulphurous waste and gasoline that has been al¬ 
lowed to escape into Tarut Bay about 3 miles north of Station 
No. 3 since the refinery started in October, 1945, may have 
driven these fast-moving urchins away. Echinometra mathaei 
was still present in the same quantities as before. 

Geographical Range 

One will notice that virtually all the stations listed are in 
Tarut Bay, but this by no means should imply that no collecting 
was done on the Persian Gulf side of the Ras Tanura Peninsula. 
Probably as many trips were made on the Persian Gulf side as 
were made on Tarut Bay, wherein mollusks and other animals 
were collected. With the exception of the six-armed brittle- 
stars [presumably Ophiactis savignyi —A.H.C.] found on May 
30, 1947, the only cchinoderm that was found in the littoral 
fringe of the Persian Gulf was Echinometra mathaei. This urchin 
was living either on the rocks or in little caves in the soft rock, 
from which it was impossible to remove it without breaking the 
rock. In general Echinometra mathaei tended to be ensconced in 
rock caves on the Persian Gulf side, while in Tarut Bay E. 
mathaei was simply found walking on top of rocks and on the 
bottom. This urchin was never seen in a rock cave in Tarut 
Bay. 

Strong north winds (known as shamal to the Arabs) blow fre¬ 
quently in Arabia and produce relatively strong wave action along 
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the whole Arabian coast. Tarut Bay, in vivid contrast, is always 
sheltered, so that the wave action along the Ras Tanura shores is 
practically negligible. There were dozens of stations on the 
Persian Gulf that were identical in appearance with those in 
Tarut Bay, but none of the echinoderms that were common in 
Tarut Bay were found on the Persian Gulf. Presumably the 
stronger wave action along the shore has limited the animals to 
deeper water on the Persian Gulf side. 

Summary of Data of Occurrence 


Asteroidea 

Astropecten polyacantims 
Astropecten pugnax 
Asterina cephea 

Ophiuroidea 
Ophiothrix hirsuta 
Opliiothrix savignyi 

Amphilycus androphorus 
Ophiofiereis diibia 


Ophiactis savignyi 
Ophiopezella fallax 

Echinoidea 
Echinometra mathaei 


Temnopleuriis toreimaticus 
EcMnodisciis anritus 


Clypeaster humilis 


Metalia townsendi 
Lovenia elongata 
Diadema, sp. 


Occurrence 

Upper 

Range 

Common 

— 5 feet 

Common 

— 5 feet 

Common 

~ 6 feet 

Rare 

—6 feet 

Extremely 

—6 feet 

common 

Common 

—6 feet 

Rare 

~6 feet 

Rare P 

' — 7 feet 

Rare 

— 6 feet 

Extremely 

-8 feet 

common 

Rare 

-6 feet 

Very common 

—5 feet 

Very common 

—5 feet 

Very common 

—6 feet 

Common 

—6 feet 

? Rare 

—9 feet 


Typical Station 

Buried in sand bars 

Buried in sand bars 

On under side of rocks 

Underneath rocks 

On under side of rocks 
and underneath 
rocks 

On heart urchins and 
sand dollars 

On under side of rocks 
and underneath 
rocks 

In porous rocks 

Underneath rocks 

On rocky bottom, 
many times near 
coral growth 
Buried in the sandy 
bottom 

Buried in sand bars 
and in sandy bot¬ 
toms 

Buried in sand bars 
and in sandy bot¬ 
toms 

Buried in the sandy 
bottom 

Buried in the sandy 
bottom 

On rocky bottom near 
coral 
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Field Notes 

Tarut Bay, Station No. 3, May 25,1945: Station No. 3 is a 
point jutting into Tarut Bay. In the muddy area below the 
plunge point (between the end of the coral reef and the fish trap 
on the north side of the point) there were dozens of Echinodiscus 
aiiritus plowing along and leaving their characteristic mark just 
under the surface at elevation —6 and —7 feet. In going from 
the sandy beach to deeper water on the north side of this point I 
started running into brain corals. They were circular and about 
the size of very small melons. This was in about 3 feet of water 
at low tide. 

I approached a dark spot some distance away in the water, and 
there was a small mound under water made up of branching, 
treelike coral and brain coral. All over this mound was 
Echinometra mathaei. Most of the individuals were crawling over 
it, but a few were in niches, apparently settled down. On one 
side of the mound, the top of which was 2 to 3 feet under water, 
was an echinoderm of a type I had never seen before. This 
needle-urchin {Diadema, sp.) had tremendously long spines 
about a foot long. The test was circular. I left it there, as I had 
nothing with which to lift it out and it appeared rather formi¬ 
dable. This mound was between a fish trap and the Ras Tanura 
Peninsula. There seemed to be three species of brain coral. 

All around was Echinometra mathaei, walking on the mud- 
covcred bottom, with bits of shells, corals, and other urchins on 
top of their spines. Some had one small piece covering perhaps 
5 to 10 per cent of their outline, and one had six pieces covering 
maybe 30 to 10 per cent of its outline. It certainly was not very 
elTcctivc as a camouflage, as it seemed to “spotlight” them, 
where their dark form might well go unnoticed in the coral on the 
mud flats. 

Farther down towards the end of the point a band of coral runs 
parallel to the shore on the north and forms a dark band in the 
water when seen from the shore. Here all the species of corals 
are stacked up with huge brain corals perhaps 2 feet in diameter. 
Here I picked up a needle-urchin {Diadema, sp.) with a stick. 
It had what looked like a purple anemone sticking out of the top 
of the test. The spines have thousands of barbs on them. If you 
arc holding a spine and let it slip through your fingers the barbs 
break off and impart a purple color to your skin for days. When 
anything epproaclied these needle-urchins, they waved all the 



14 


AMERICAN MUSEUM NOVITATES 


NO. 1390 


spines through a distance of perhaps half an inch to an inch in the 
area from which the disturbance came. 

Just on the other side (south side) of the point a strange 
change takes place. There is also a coral band just off shore with 
the same types of coral, but there is a relative lack of Echino- 
metra mathaei. Diadema is predominant and common here. As 
I walked across the sand spit which juts out from the point to 
the west and was just under water, I noticed that the north side 
was level with the spit, but the squth side dropped off rapidly. 
At the shallowest point the water was very cool from evaporation. 

The needle-urchins were not on the coral here as the average 
Echinometra mathaei were; they were on the mud-covered rock 
bottom between the coral and the shore. These urchins seemed 
to be in clusters of from three to eight with the spines almost 
touching. Occasionally there were stray single needle-urchins 
and Echinometra mathaei. On the north side I observed only 
two needle-urchins, but there were hundreds of Echinometra 
mathaei, mostly on the coral. The needle-urchins on the south 
were nowhere near as plentiful as was Echinometra mathaei on the 
north. As the top of the coral at Station No. 3 is just under 
water at the lowest tides, this would make the elevation about 3 
feet below (as an average) for these urchins, or about —10 feet. 

So far, I have noticed that sea-urchins and coral seem to go 
together. On the Persian Gulf side of the peninsula there were 
some brain corals in small bits on the rocks in which I found 
three Echinometra mathaei some time ago ensconced in holes in 
the soft limestone rock. 

Tarut Bay, Station No. 3, December 13, 1946: In a 
sandy lagoon at about elevation —6.4 feet I found a Lovenia 
elongata moving rapidly on the top of the sand in 6 inches of 
water. The lowest tides would drain this lagoon. 

Tarut Bay, Station No. 7, December 23, 1946: At Station 
No. 7 at low tide I found two interesting urchins, Temnopleurus 
toreumaticus. Station No. 7 was a long sand bar rising out of the 
semisandy surroundings about a foot and a half, with a top 
elevation of —5.3 feet. These urchins were buried under about 1 
inch of sand at about elevation —6 feet. They were perfectly 
circular, 36 and 28 mm. in diameter, or, counting the spines, 55 
and 40 mm. The spines were dark purple with half a dozen or so 
wide white bands. The test underneath was a light whitish 
color. These two were the only ones I have ever found in 
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shallow water. I have seen native divers bring up similar 
specimens in 30 feet of water about a mile away. 

[Speaking of the eastern side of the Gulf, Dr. Th. Mortensen 
says that “This species appears to be the commonest Echinoid, 
outside the reefs, and seems to be common all over, on clay or 
sand bottom. Most of the specimens are quite small, and of 
very light colour. In the ecology of the sea it must evidently 
play a considerable r61e.” Specimens from the Persian Gulf are 
almost all small and light colored. Dr. H. L. Clark wrote that a 
fine series which the Museum of Comparative Zoology received 
from Capt. F. W. Townsend in 1895 had the ground color very 
light, usually a pale cream color, in some with a more or less 
marked olive green cast, and primary spines very conspicuously 
banded with brownish or purplish red. He said that these speci¬ 
mens appear to be identical with those from the Arabian coast 
of the Red Sea described by Koehler as a new species, Temno- 
pleurus perezi. But both he and Mortensen point out that there 
seems to be no reliable difference between perezi and typical 
toreumaticus. Mortensen found in Dr. H. Blegvad’s collection 
from the east side of the Persian Gulf a specimen with the 
spines much darker colored, and furthermore he has seen light- 
colored specimens from India, Singapore, and Indo-China. He 
says it seems that such light-colored individuals are those living 
on a white sandy bottom, whereas those that live on a grass 
bottom are much darker in color. The maximum size of this 
species in the Persian Gulf and Red Sea appears to be about 40 
mm. in diameter. Elsewhere it reaches a diameter of 51-53 
mm.—A.H.C.] 

Tarut Bay, Station No. 7, December 27, 1946; While 
looking for giant olive shells in the sandy bottom off of Station 
No. 7, I played with a number of Metalia townsendi whose 
presence could be detected by little cone-shaped hollows in the 
sand with a movement of sand particles at the bottom, where the 
animal was apparently dredging its way through the sand. The 
bottom was made up of coarse sand with a little muddy sub¬ 
stance to it. The elevation was probably —7 to —8 feet. Low 
tide reached —6 feet today. 

At virtually every step you could feel the crunch of a test 
collapsing like an egg shell. When a Metalia townsendi is un¬ 
covered it shows little if any detectable action, but a Lovenia 
elongata immediately starts to burrow again if uncovered. So 



16 


AMERICAN MUSEUM NOVITATES 


NO. 1390 


active are the spines on these latter urchins that it is difficult to 
pick them up; I did succeed in pricking myself with one in water 
up to my armpits. 

I turned up two Metalia townsendi which seemed to be dif¬ 
ferent from the average. One was about 17 mm. long; the other 
was about 32 mm. long. It must be the juvenile state that makes 
the proportions of these urchins different from the adults. 

Looking back on the specimen of Lovenia elongata found on 
December 13, 1946, it is difficult to understand why it was not 
buried. 

Tarut Bay, Station No. 6A, January 10, 1947: This sta¬ 
tion was a sand bar jutting out from one wing of a fish trap 
about one-quarter of a mile from shore. The top of the bar is 
about —5.3 feet. It dropped off gradually all around until it 
reached the bottom 2 feet farther down all around. Today low 
tide reached —6.4 feet. 

All over the bar were Clypeaster humilis. These were about 3 
feet apart in any direction. Some had already started turning 
green from exposure to the air, although still buried in the sand. 
These were large ones, on the average about 4 inches in diameter, 
possessing a brown color when alive. I found only one large 
Echinodisciis auritus about 4 inches long. It was a characteristic 
dark purple color. 

I found a few Metalia townsendi —maybe 10. These have a 
pinkish reddish tan color, with short stubby spines. I also found 
a few Lovenia elongata —maybe five. All had plowed up to the 
surface of the sand and some had traveled 6 inches or a foot. 
The Metalia townsendi were all buried. 

I found a few Astropecten polyacanthus buried in the sand. 
They have a gray back with black dots and white spines sticking 
out and up. 1 also loun&Q.i&'N Astropecten pugnax. These have a 
purplish top with a sort of reptilian pattern. These were likewise 
buried in the sand. 

Later in the bottom of the look-box in which I had several 
Metalia townsendi I found an Amphilycus androphorus. I had 
noticed small brittle-stars living on Metalia townsendi on these 
bars before. 

Tarut Bay, Station No. 6B, January 10, 1947: There are 
tens of big and little Clypeaster humilis here, but not an Echino- 
discus auritus or other urchin evident. Station No. 6B was a bar 
5 feet wide and 100 feet long with an elevation of —6.2 feet. 
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Tarut Bay, Station No. GC, January 10,1947: While I was 
on the last bar it started to go under, so I hurried to the next in¬ 
shore sand bar. Station No. 6C. This turned out to be a part of 
the bottom gently doming up out of the water, with a maximum 
elevation of about —0.0 feet. It was composed of muddy coarse 
sand with lumps of coral. About every 8 inches or a foot over 
the whole area, which was perhaps 50 feet in diameter, was the 
mark of a Metalia townsendi moving under the surface. A few 
were attempting to reach water. Perhaps one out of every 20 
heart urchins was a Lovenia elongata, which had pushed out and 
started crawling somewhere (see fig. 2). Many times it got no 
farther than just breaking out of the sand. There were also a 
few Clypeaster htimilis, generally large. This is a part of the 
same bottom described on December 27, 1946, off Station No. 7. 

Tarut Bay, Station No. 6D, January 10,1947: As the tide 
continued in I hurried to a last sandy bar. Station No. 6D, about 
2 feet wide and perhaps 30 feet long. I found two of the smallest 
Echinodiscus auritus ever found, and also a few small Clypeaster 
humilis. 

In the bottom of a jar of alcohol in which I had put these two 
very small Echinodiscus auritus, a few small Clypeaster humilis, 
and numerous mollusks I found an Amphilycus androphorus. It 
has a star pattern on its body [probably the attached male— 
A.H.C. ]. It must have come from one of the Clypeaster humilis, 
as the two Echinodiscus auritus were so small and had such 
smooth surfaces that I would have noticed a brittle-star on them 
when I picked them up. 

Tarut Bay, Station No. 7, February 4,1947: There were a 
couple of cracks in the sand at about elevation — 6.1 feet. When 
I dug these out I found a large Clypeaster humilis and several 
mollusks (fig. 1). 

Tarut Bay, Station No. 5, February 6, 1947: We decided 
to take a quick run down to the Terminal to look at the tide at 
noon. To our amazement whole areas that we had never seen 
before were out. We stopped at a likely cowry station, prob¬ 
ably about elevation —6.5 to —6.9 feet. The ground here con¬ 
sisted of flat rock ledges with porous rocks scattered at intervals. 
I found only three Ophiothrix savignyi under these rocks. Also 
under these rocks were individuals of Asterina cephea var. 
iranica, with mottled brown and red surfaces. These starfishes 
have a habit of absolutely assuming the contour of the rocks as if 
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they were glued to them. They even get themselves into small 
holes and almost turn themselves inside out in doing so. They 
are always found under rocks, clinging to the under side. 

Tarut Bay, Station No. 4, February 7, 1947: I got down 
on the spit before low tide and found the same conditions as pre¬ 
vailed yesterday. I started on a rock ledge laid bare on the 
south side of Station No. 3, which was 4 inches out of water at 
elevation —6.5 feet. On the outside was the coral reef, a band 
about 20 feet wide on the edge of the dropoff. The tops of the 
branched corals were just under water. 

Under porous rocks in little pools on the rock ledge I found 16 
Ophiothrix savignyi. I studied these 16 brittle-stars for a long 
time and could not detect two of the same color or appearance. 
I also found two Ophiothrix hirsuta in pools under these same 
rocks. One was small, 3 inches in diameter; the other large, 12 
inches in diameter. 

On the under side of these rocks I found two baby Echino- 
metra mathaei. The spines on one of these, 40 mm. in diameter, 
appeared proportionately longer than those in the fully grown 
ones, or on the smallest one, 15 mm. in diameter. The spines on 
neither of these matted as they do on the adult individuals. 
This must be characteristic of the young specimens. 

Tarut Bay, Station No. 2, February 21, 1947: I went to 
Zaal Island today. The minimum water was —6.5 feet. We 
picked our way in through sand bars until we were in as far as 
we could go in the launch. We were face to face with a reef 
running parallel to the shore and indicating the start of a place 
where one could walk ashore. There were large flat rocks strung 
along, making a cliff. Covering this reef were hundreds of 
Echinometra mathaei, in a band 2 to 3 feet wide, running along 
the edge at a depth of from 1 Va to 2 feet below lowest water (ele¬ 
vation —8 to —8.5 feet). Among the rocks were scattered leafy 
weeds; no other forms of life could be detected among the 
urchins. 

Farther in on a sand bar at an elevation of from —5 to —6 feet 
were two large Echinodiscus auritus and one large Clypeaster 
humilis. At elevation —5.5 feet several medium-sized Echino¬ 
metra mathaei were found under rocks. These certainly had 
wandered far above their range. 

The most prominent feature of the whole of the deeper water 
ground (now exposed) was the presence of brittle-stars. They 
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ranged from elevation -6 feet down into the water, always 
under flat and porous rocks in pools of water. There were but 
few rocks here the under side of which did not jdeld at least a 
couple of brittle-stars. One must move fast or they slide into 
a hole or under a rock. Generally they were attached to the 
bottom of the rocks, but sometimes they were in the water. 
They have an uncanny habit of sliding into the smallest hole of 
any kind. It is annoying to see how an animal with no sense of 
sight can pick a hole and disappear so quickly. Perhaps they do 
have a sensitivity to light. The moment a tip of an arm finds a 
shady spot, after they have been exposed to light, the rest of the 
animal quickly slides into it. This was true of a can I had them 
in, as they were always crowded in the shady edge. 

I found two Ophiothrix hirsiita. Their arms were about 15 and 
8 inches long, the animals being 30 and 16 inches in diameter. I 
put them in fresh water for 24 hours, then in alcohol for 24 
hours, and then dried them, as I did all the other brittle-stars. I 
found four OphiopezcUa fallax. These were always in the water 
under the rocks, never on the rocks themselves as was Ophio¬ 
thrix savignyi. Ophiopezella fallax has tan and brown banded 
arms and a tan pentagonal body. The bands do not always stop 
on even plates, the average being three plates to a color. In 
fresh water they emitted a brown fluid from their mouths which 
discolored the body slightly. They have eight short stubs of 
.spines at each plate junction on each side. The bands do not go 
all the way around the arms, as the under side is white. 

I found five Ophionereis diibia. These have long thin arms 
with short spines and a circular smooth body. Although they 
look white, they have a decidedly green cast under a glass. I 
also found about dH Ophiothrix savignyi. A study with a glass 
could not produce two alike so far as color and structure went. 

Also under these rocks 1 found occasionally—perhaps 10 or 15 
all told — Asterina cephea var. Iranica. These have little pro¬ 
truding papulae all over their backs. One looks fatter than the 
others. They all have a greenish color with a little red in some 
cases. 

Taiujt Bay, Station No. 1, March 7, 1947: On the bottom 
of flat rocks resting on rock ledges at elevation —6 to —6.5 feet 
I found six Ophiothrix savignyi and one Ophioperella fallax, 
which was gray (whereas the ones from Station No. 2 were tan). 
The gray was immediately noticeable. 
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Persian Gulf, Station No. 8, March 30, 1947: The Marine 
Department raised a buoy and anchor that had been in 40 feet of 
water by the submarine loading lines off the East Pier on the 
Persian Gulf side of the Ras Tanura Peninsula for six years. I 
collected specimens from the concrete anchor block that was on 
the bottom and from a buoy that floated halfway up at 20 feet. 
I collected 20 Ophiothrix savignyi and one small Ophiactis 
savignyi. 

Tarut Bay, Station No. 5, April 19, 1947: The wind of the 
present shamal was blowing in its second day. That the tide 
would be exceptionally low today could be guessed at 8:30 a.m. 
from the height of the water then, for even then it was low. It hit 
a low of —6.5 feet at 11:30 a.m., about 1 foot lower than would be 
expected. I stopped by a spot where there were rocks out in the 
water where old fish traps had been. The rocks were of the 
porous sea rock type with a hollow spongy structure, resting on a 
sandy bottom at elevation —6.5 to —7.0 feet. I found four 
Ophiothrix savignyi here. 

Tarut Bay, Station No. 5, April 20, 1947: I went to the 
same station as yesterday, but the tide did not get so low. This 
time I covered deeper rocks which I missed yesterday. They 
were all in from 3 to 12 inches of water, so some specimens could 
have escaped in picking up the rocks. I found only one Ophio¬ 
thrix savignyi at an elevation of from —7.0 to —7.5 feet. 

Persian Gulf, Station No. 9, May 30, 1947: I collected a 
lot of rocks for forms of life other than echinoderms from an 
elevation of from —6 to —10 feet and kept them in stale water. 
From the bottom of the pail I collected a lot of little six-armed 
brittle-stars [presumably Ophiactis savignyi —^A.H.C.]. 
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SYMPATRIC SPECIES OF CALISTO IN CUBA 
(LEPIDOPTERA, SATYRINAE) 

By Charles D. Michener 

The butterfly genus Calisto consists of about 19 species, 
several of them with described subspecies, and all from the 
Greater Antilles and the Bahamas. As indicated in a review of 
the genus (Michener, 1943) and subsequent papers (Clench, 
1943, 1943a), 13 of the species are confined to Hispaniola, one to 
Puerto Rico, and one to Jamaica. The remaining group, con¬ 
sisting of very closely related forms, occurs in Cuba and the Ba¬ 
hamas, there being in Cuba five named populations, to which a 
sixth is added in this paper. 

One form, Calisto herophile herophile Hiibner, occurs appar¬ 
ently throughout Cuba and in the Isle of Pines. Dr. S. C. Bruner 
of the Estacidn Experimental Agrondmica, Santiago de las 
Vegas, writes that so far as he remembers herophile has been 
found in every suitable location visited, except perhaps above 
4()()() feet. It does not occur in deep forest, but is found in more 
or less shady spots around fields, along roadsides, and the like. 
Calisto herophile parsonsi Clench and C. smintlieus muripetens 
Bates were described from the Trinidad Mountains of southern 
central Cuba. Nothing has been recorded of the sort of en¬ 
vironment in which they occur. 

In the province of Oriente no fewer than three additional 
forms of Calisto occur, each apparently in a limited area. Two 
of them are known to occur with the widespread C. herophile, 
while the third probably does so. They are extremely closely 
related to C. herophile. C. smintheus sminthetis Bates was col¬ 
lected in the Sierra del Cobre between 2750 and 3325 feet alti¬ 
tude. Here, unifice herophile, it occurs in the deep woods, so that 
there is evidently relatively little mixture with the population of 
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Fig. 1. Left, tinder surface of allotype of Calisto bruneri Michener Right, 
under surface of Calisto herophtle Hiibner, from Santiago de las Vegas, Cuba. 

herophile which occurs in the same general region. C. delos 
Bates, which might well be considered a subspecies of smintheus, 
occurs on Pico Turquino, between 4000 and 6000 feet altitude, 
less than 70 miles from the Sierra del Cobre. 

The third form, morphologically more different from herophile 
than are smintheus and delos but in appearance more similar to 
herophile, has recently been sent to me by Dr. Bruner. It was 
collected at sea level at Moa, on the north coast of Oriente, where 
it occurred with C. herophile but was somewhat less abundant 
than that species. This new species is named C. brunen. 

It is evident that reproductive isolation exists between the 
geographically restricted Calisto populations of Oriente and the 
widespread C. herophile population. As has been recently em¬ 
phasized (Mayr, 1947), it is unlikely that reproductive isolation 
can arise between contiguous populations. It is therefore prob¬ 
able that such isolation arose when the populations were geo¬ 
graphically isolated from C. herophile. 

How they were isolated from herophile is not evident. Possibly 
C. herophile, like the others, was limited in distribution at one 
time, permitting geographical isolation, and only recently, 
perhaps as a result of deforestation by man, spread to occupy the 
whole of Cuba. Possibly C. bruneri arose on an outlying island 
or even on one of the Bahamas which lie near the northeast 
coast of Cuba, and only later reached Cuba. 

Calisto bruneri, new species 

This species is very similar to the common and well-known C. 
herophile Hiibner, from which it differs as follows: Size on the 
average larger; coloration, especially beneath, darker. Red 
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area on under surface of forewing longer than in herophile, often 
as long as broad and sometimes longer than broad; dark line 
which limits outer margin of red area usually angulate medially. 
White dot in oval eye spot of under surface of hind wing usually 
inserted in line with yellowish margin of eye spot, this margin 
often extending towards wing base to form a short lobe enclosing 
white dot; white dots usually absent in cells Rs and Mi. Uncus 
of male longer and more slender than in either C. herophile or C. 
smintheus, being over 1.5 times as long as ninth tergum; distal 
portion of harpe more slender and shorter than in related species. 

Type Material: Holotype male, allotype female, and five 
paratypes from Moa, Oriente, Cuba, February 24 to 27,1948 (F. 
de Zayas and J. Ferrds). One additional paratype from the 
same locality, April 13 to 22, 1945 (J. Acuna). Two paratypes 
have been returned to Dr. Bruner and one has been sent to the 
Museum of Comparative Zoology. The rest of the type material 
is in the American Museum of Natural History. 
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ON THE IDENTITY OF ODONTOTERMES 
(ISOPTERA, TERMITIDAE) 

By Muzaffer Ahmad^ 


Odontotermes was erected by Holmgren in 1910 with 0. vulgaris 
(Haviland) as the generitype (type locality: Natal, Africa). It 
is a large genus comprising three subgenera, Odontotermes Holm¬ 
gren, sensu stricto, Ilypotermes Hohngren (1912a), and Euscaio- 
termes Silvestri (Silvestri, 1923). It includes about half of the 
fungus-growing termites belonging to the subfamily Macroterm- 
itinae. Some of the species belonging to Odontotermes were 
formerly included by Holmgren (1912a) in another subgenus, 
Cyclotermes. Ilypotermes [generitype: Odontotermes (H.) xeno- 
termitis (Wasmann) from Burma] and Euscaiotermes [generitype: 
Odontotermes (E.) primus Silvestri from Chilka Lake, India] are 
easily dis tin g uish able from Odontotermes, but Cyclotermes [generi¬ 
type: Odontotermes (0.) obesiis (Rambur) from Bombay, India] 
presents great difficulty in separating its species from those of 
Odontotermes. A detailed study, based upon the material in the 
collection of the American Museum of Natural History now in the 
hands of Dr. Alfred E. Emerson, has been made of the exact status 
of Cyclotermes. 

The present work was done under the guidance of Dr. Emerson 
to whom the author wishes to express his great indebtedness. 

Holmgren (1912a) distinguished Cyclotermes from Odontotermes 
on the basis of the following characters: 
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Cyclotermes 

Imago: Postclypeus half as long 
as wide 

Soldier: Left mandible with for¬ 
wardly pointing tooth. Mandi¬ 
bles relatively small, delicate, 
and saber shaped. Head dis¬ 
tinctly narrower in front 

Small species 


Odontotermes 

Postclypeus not half as long as 
wide 

Left mandibles with a stout but 
not forwardly pointing tooth in 
different positions. Mandibles 
short and thick. Head usually 
rectangular 

Mostly large species 


The above characters were studied thoroughly and subjected to 
statistical analysis wherever necessary. 



Fig. 1. Frequency distribution of the ratio of width to length of the post¬ 
clypeus of imago. 


Imago : This caste has been separated on one main character 
only, the relative size of the postclypeus. In order to analyze this 
character the width and the length of the postclypeus of the spe¬ 
cies of Odontotermes and of those formerly included in Cyclotermes 
were measured and their ratios computed (fig. 1, table 1). 
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TABLE 1 

Ratio of Width to Length op Postclypeus op Imago 


Name of Species 

Range 

Number 

Mean 


Species included in the subgenus 
Odontotermes: 


0. badiiis (Haviland) 

2.88-2.91 

2 

2.89 

0. buchhohi (Sjostedl) 

2.65 

1 


0. angustatus (Rambur) 

2.08-2.60 

8 

2.37 

0. classicus (Sjostedl) 

1.83 

2 

1.83 

0. assmuthi Holmgren 

2.44 

1 


O^feae (Wasmann) 

2.19 

1 


0. bogoriensis (Kemner) 

1.83 

1 


0, ceylonicus (Wasmann) 

1.89-2.65 

5 

2.09 

0. horni (Wasmann) 

2.00-2.02 

4 

2.00 

0, grandiceps Holmgren 

2.57 

1 


0. javanicus Holmgren 

2.84 

1 


0. indrapurensis Holmgren 

2.75 

1 


0. simdaicus Kemner 

2.54 

1 


0. taprobanes (Walker) 

1.72 

1 


0. maJabariciis Holmgren 

2.00 

1 


0. latialatus (Sjostedl) 

2.47 

1 


0. ostentans (Silvestri) 

2.00-2.50 

5 

2.26 

0. paiiperans (Silvestri) 

2.55-3.00 

7 

2.79 

0. palmquisti (Sjostedl) 

2.72 

1 


0. planiceps (Sjostedl) 

1.77 

1 


0. scrutor (Sjdstedt) 

2.87 

1 


0. schmitzi (Emerson) 

2.75-3.42 

6 

2.95 

0. smeathmani (Fuller) 

2.00-2.08 

2 

2.04 

0. trdgilrdhi Holmgren 

2.40 

1 


0. vul(iaris (Haviland) 

Species formerly included in the 
wSubgeiiUvS Cyclotermes: . 

2.20 

2 

2.20 

0. orissae (Snyder) 

1.95-1,97 

2 

1.96 

O.flavomandatus Ilolnigren 

1.92 

1 


0. latericiiis (Haviland) 

1.96 

1 


O.Jormosamis (Shiraki) 

2.30-2.81 

12 

2.61 

0. erodens (Sjostedl) 

2.00 

1 


0. aqiiatidis (Sjostedl) 

1.91-2.44 

2 

2.17 

0. prejiminaris (Holmgren) 

2.50 

2 

2.50 

0. distans Uolmgrcn 

2.16-2.33 

2 

2.24 

0. redemanni (Wasmann) 

2.00-2,43 

4 

2.11 

0. bangalorensis Holmgren 

2 15-2,20 

2 

2.17 

0. assamensis Holmgren 

2.09 

1 


0. hellahunicnsis Holmgren 

2.75 

1 


0. almorensis (Snyder) 

1.94r-2.08 

3 

2.01 

0. obesus (Rambur) 

2.00-2.50 

8 

2.16 



4 AMERICAN MUSEUM NOVITATES NO. 1392 



Fig. 2. Frequency distribution of the ratio of hind width to front width of 
the head of soldier. 


A glance at the figure shows almost a complete overlap between 
the two graphs, and consequently Odontotermes, sensu stricto, and 
Cyclotermes are not distinguishable. One striking point, how¬ 
ever, is that both the graphs indicate bimodality. If the two 
categories on either side of W/L ratio of 2.40 are lumped together 
and their frequency distribution is determined they might be 
considered to be two distinct entities. This would involve a trans¬ 
fer of some species formerly included in Cyclotermes to Odonto¬ 
termes and vice versa. Thus all the specimens showing W/L ratio 
2.40 or less might be regarded as Cyclotermes and the rest above 
2.40 as Odontotermes according to definition. The possibility 
exists that there might have been some former misidentifications 
which could be corrected by this means. That this is not true will 
become evident by taking a few examples. Odontotermes (0.) 
bogoriensis with a W/L ratio of 1.83 would be classified under 
Cyclotermes according to this scheme, but if we look at the man¬ 
dibles of its soldier caste (fig. 42) we find that it is an Odontotermes 
type (according to Holmgren’s description of Odontotermes). 0. 
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Figs. 3-22. Left mandibles of Odontotermes, 3. angustatus, 4. badius^ 
major soldier. 5. badiitSj minor soldier. 6. amanicus, 7. anceps. 8. 
beqmertL 9. cidiurariim. 10. classicus, 11. fiilleri. 12. fidens. 13. mono- 
don. 14. kiharensis. 15. malelaensis. 16. mukimhungims Sjostedt. 17. 
nolainiiis. 18. ostentans. 19. nilemis. 20. patruus. 21. planiceps. 22. 
pauperans. 

horni with an average ratio of 2.00 might also be classified under 
Cyclotermes, but if one examines its soldier mandibles (fig. 44) 
one would identify it as a species of Odontotermes. O.formosanus 
with an average W/L ratio of 2.61 was formerly included in 
Cyclotermes. Moreover the variation within a species (e.g., 0. 
angustatus with a range of 2.08-2.60) is so great that it is not pos¬ 
sible to use this character in subgeneric identification. 

Thus it follows that if Holmgren’s classification is adopted the 
same .species would be put under Odontotermes or Cyclotermes de¬ 
pending upon what caste is examined. Holmgren (1912b) him¬ 
self docs not seem to be very clear about the correct identity of 
this group. In his monograph of the oriental termites he includes 
0. ceylonicus, 0. horni, and 0. feae under category A of his key 
to Odontotermes species which he defines as including species with 
“postclypeus quite .strongly arched, as long as half its width or 
only a little shorter . . . . ” These are the characters of Cyclo¬ 
termes as given in his earlier paper (1912a). 

A list of tlie species with localities of Odontotermes whose imagoes 
are known but not included in the present study follows: 

Ethiopian species; 
agUts (Sjosledt), Liberia 
angnstipennii (Sjosledt), Belgian Congo 
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Figs. 23-40. Left mandibles of Odontotermes, 23. stanleyvilUnsis (Emer¬ 
son). 24. schmitzL 25. scnitor. 26. somaliensis (Sjostedt). 27. stercorivoms 
(Sjostedt). 28. sjostedti (Emerson). 29. snyderi (Emerson). 30. rohustiis 
Sjostedt. 31. sudanensis Sjostedt. 32. rectanguloides Sjostedt. 33. trans- 
vaalensis. 34. vulgaris. 35. trdgdrdhi. 36. assmuthi. 37. hutteli. 38. cey- 
lonicus. 39. dives. 40. anamallensis. 

apollo (Sjostedt), Britisb East Africa 

aurora (Sjostedt), Zanzibar 

hotiegoanus (Sjostedt), northeast Africa 

caffrariae (Sjostedt), Natal 

capensis (DeGeer), Kapland 

cuUurarum Sjostedt, Tanganyika 

diana (Sjostedt), Belgian Congo 

ebeni (Sjostedt), Abyssinia 

egregius Sjostedt, British East Africa 

fidens (Sjostedt), Gold Coast 

interv&iiiens Sjostedt, Belgian Congo 

iratus (Sjostedt), Gabun 

kiharensis (Fuller), Uganda 

lautiis (Sjostedt), Transvaal 

microps (Sjostedt), Tanganyika 

nilensis^ Emerson (MS), Sudan 

nolaensis Sjostedt, Cameroon 

ramuLosus (Sjostedt), German East Africa 

reliohothensis (Sjostedt), German South West Africa 

rothschUdianus (Sjostedt), Abyssinia 

salebrifrons (Sjostedt), northeast Africa 

silvestrii Sjostredt, Kongo 

terricola (Sjostedt), Cameroon 

transvaalensis (Sjostedt), Transvaal 

^ The credit for authorship of this species should be given to Emerson. 
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Oriental species: 
brunneus (Hagen), India 
dehraditni (Snyder), India 
dives (Hagen), Philippines 
hageni Holmgren, Borneo 
holmgrcni^ Snyder and Emerson (JRlS), Celebes 
incisiis Holmgren, Sumatra 
koenigi (Desneux), Ceylon 
latissimus (Kemner), Sumatra 
makassarensis Kemner, Celebes 
proximus Holmgren, Malacca 
wallonensis (Wasmann), India 

Soldier: As in the case of the postclypeus of the imago, the 
width of head in front and behind was measured and the ratios 
of these widths were obtained (fig. 2, table 2). 

TABLE 2 

Ratio of Hind Width to Front Width of Soldier Head 


Name of Species 


Range Number Mean 


Species included in the subgeuus 
Odofitotermcs: 


0. assmuthi 

1.35-1.44 

4 

1.40 

0. feae 

1.52-1.67 

4 

1.59 

0. bogoriensis 

1.52-1.54 

2 

1.53 

0. anamallcnsis Holmgren 

1.58 

1 


0. ceylonicus 

1.33-1.40 

10 

1.36 

0. biitteliHoXmgx^n 

1.22 

2 

1.22 

0. dives 

1.22-1.47 

2 

1.34 

0. feaeoides Holmgren 

1.39 

1 


0. gmndiceps 

1.50-1.61 

8 

1.55 

0, horni 

1.45-1.51 

3 

1.47 

0. longignathiis 11olingren 

1.45-1.60 

5 

1.53 

0. /jarwyf Keiiuier 

1.51-1.54 

2 

1.52 

0, Javaniciis 

1.49-1.66 

9 

1.58 

0, fiiakassaroisis 

1.54-1.60 

2 

1.57 

0. malacccnsis 11 olmgreu 

1.59-1.02 

4 

1.60 

0, suyidaicus 

1.55-1.62 

2 

1.58 

0. oblongnhis ITolmgreu 

1.25-1.27 

3 

1.25 

0. praevale7is 

1.51-1.62 

2 

1.56 

0. parvidens Holmgren 

1.50-1.55 

3 

1 52 

0. mirganjensis Holmgren 

1.48 

1 


0. malabaricus 

1.36 

1 


0, anianicus Sjdstedt 

1.38-1.43 

2 

1.40 

0. (Sjosteclt) 

1.24-1.60 

3 

1.44 

0. beqiiaerti (Emerson) 

1.52-1.59 

4 

1.55 


1 The credit for authorship of this species should be given to Snyder and Emerson. 
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TABLE 2— Continued 


Name of Species 

Range 

Number 

Mean 

0. badius 

1.55-1.61 

3 

1.57 

0. angustatus 

1.45-1.55 

10 

1.49 

0, Julleri (Emerson) 

1.28-L.34 

9 

1.30 

0. classicus 

1.40 

2 

1.40 

0. malelaensis (Emerson) 

1.51-1.60 

3 

1.56 

0. kibarensis 

1.51-1.59 

3 

1.55 

0. monodon (Gerstacher) 

1.53 

1 


0. ostentans 

1.40-1.54 

4 

1.49 

0. nilensis 

1.41-1.47 

9 

1.44 

0. Sjostedt 

1.35-1.43 

4 

1.40 

0. planiceps 

1.23-1.26 

4 

1.23 

0. nolaensis 

1.28-1.36 

4 

1.32 

0. pauperans 

1.36-1.48 

5 

1.43 

0, vulgaris 

1.42-1.54 

7 

1.48 

0. trdgdrdhi 

1.47 

1 


0. transvaalensis 

1.42-1.46 

4 

1.45 

Species formerly included in the 
subgenus Cyclotermes: 

0, flammifrons (Sjdstedt) 

1.64-1.78 

7 

1.71 

0. zulunatalensis Sjdstedt 

1.62 

1 


0, Sjdstedt 

1.45 

2 

1.45 

0. latericius 

1.57-1.59 

5 

1.57 

0. brunneus 

1.43-1.49 

6 

1.45 

0. Holmgren 

1.63-1.75 

7 

1.64 

0. bangalorensis 

1.48-1.62 

3 

1.57 

0, escherichi (Holmgren) 

1.43-1.47 

3 

1.45 

0. assamensis 

1.50 

1 


0. latigula (Snyder) 

1.55-1.61 

2 

1.58 

0. otissae 

1.44 

1 


0. liamanensis (Light) 

1.43-1.57 

2 

1.50 

0. forniosanus 

1.45-1.58 

9 

1.51 

0. redemanni (Wasmann) 

1.52-1.69 

7 

1.60 

0. wallonensis 

1.45-1.50 

6 

1.48 

0, paradenticulatus Ahmad 

1.55 

2 

1.55 

0. sarawakensis Holmgren 

1.25 

1 



With these measurements also there is an overlap but without 
an indication of bimodality as occurred for the measurements of 
the postcl 3 rpeus. It shows that there is no sharp distinction be¬ 
tween the two groups on the basis of the shape of the head. 1 
As regards the relative position and the shape of the tooth'onjthe 
left mandible it appears that this character is highly variable 
(figs. 3--75) andfas such it should not be used as a criterion for 
separating the two species groups. Some of the species formerly 
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Figs. 41-55. Left mandibles of Odontoiermes. 41. feae, 42. hogoriensis. 
43. grandiceps. 44. honiL 45. javanicus. 46. longignathus. 47. karnyi. 
48. ohlongaius. 49. praevalens. 50. parvidens. 51. makassarensis, 52. 
sundaiciis. 53. mirgaujensis. 54. malaharicus, 55. malaccensis. 

assigned to the sixbgcnus Odontoiermes, e.g., 0. scrutor (fig. 25) and 
0. vulgaris (fig. 34), have the left mandible similar to that of many 
species included in Cyclotermes. 

Below is the hst of Odontoiermes species whose soldier caste is 
known but is not sketched here: 

Etliiopian species: 

akengeensis (Emerson), Belgian Congo 
caffrariae, Natal 

fallax Sjosledt, Brilisli East Africa 
fockianiis (vSjbstcdt), Gorman South West Africa 
intcmiiiens, Belgian Congo 
lohiutaclus (Sjosledt), Belgian Congo 
mcdiocris (Sjosledt), Abyssinia 
okaliandjac (I^'uller), Dammerland 
prctoricHsis Sj<)sle(ll, Pretoria 
tangdJiicus Sj<>ste(ll, Tanganyika 
tcrrhola, Cameroon 
zamhesiensis (Sjiistedl), Zambesi 
Oriental species: 
hdlakiinUnuus, India 
hilUtoni Holmgren, East Indies 
boeloncnsis Keniner, cast Celebes 
celebensis Oshima, Celebes 
djampeensis Keniner, southwest of Celebes 
feaeoideSj India 
flavomaciilatusy India 
fontanellns Kcmncr, China 
gravcJyi Silvestri, lower Burma 
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Figs. 56-75. Left mandibles of Odontotermes (formerly included in the sub¬ 
genus Cyclotermes). 56. bangalorensis. 57. denticidatus. 5(S. escherichi. 59. 
assamensis, 60. formosaniis. 61. orissae, 62. hrunneus. 63. hainanensis, 
64. latigula. 65. obesus form gtirdaspurensis Holmgren. 66. obesiis. 07. 
sarawakensis. 68. redemannL 09. wallonefisis. 70. paradeniiciilatus. 71. 
flammifrons. 72. bomaensis, 73. zidunatalensis, 74. simplicidens (Sjostedt). 
75. latericius. 


holmgreniy Celebes 
karawajevi John, Java 
maximus, Sumatra 
simalurensis Oshima, Simalur 
sinabangensis Kemner, Simalur 

On the basis of these data it seems best not to separate Cyclo¬ 
termes from Odontotermes, sensu stricto. If Cyclotermes has arisen 
from Odontotermes or vice versa there should be some degree of 
consistency in characters showing phylogenetic relationship as 
evidenced by morphology, zoogeography, nest building behavior, 
termitophiles, etc. But we do not find any distinctive character 
which helps us to distinguish Cyclotermes from Odontotermes. The 
geographical distribution of these groups shows some features of 
possible significance—coastal distribution of Cyclotermes as con¬ 
trasted to more hinterland distribution of Odontotermes, and the 
relative number of their species in the Ethiopian and the Oriental 
regions. The geographical distribution, however, fits the concept 
of the pol 3 rphyletic origin of Cyclotermes. 

It is proposed that Cyclotermes be placed in synonomy with 
Odontotermes. A large and more inclusive category presents 
greater difficulties in species determination, but mere conven- 
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ience of identification should not warrant subgeneric status with 
its phylogenetic implications. The characters discussed above 
may be used in keys for practical identification. 
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CRITICAL NOTES ON CERTAIN PERO 
SPECIES (LEPIDOPTERA, GEOMETRIDAE) 

By James H. McDunnough 

At the time of its appearance, Grossbeck’s “Studies of the 
North American geometrid genus Pero” (1910, Proc. U. S. Natl. 
Mus., vol. 8(S, pp. 859-377, pis. 18-16) was an excellent piece of 
work and served to clear up a great deal of the existing muddle 
regarding the identity of the closely similar species in this very 
difficult group. As time has progressed, however, taxonomists 
require more and more accurate details regarding types and type 
localities than were considered necessary in the early part of this 
century and which, in consequence, were not definitely dealt 
with in Grossbeck’s revision. As the Grossbeck collection is now 
incorporated in the collection of the American Museum of 
Natural History and as it includes the greater part of the Pero 
material discussed by him, including types of his new species and 
a certain i)roportion of his slide material, it would seem to be of 
considerable value to rectify, as far as possible, some of these 
omissions and incidentally to correct a few unfortunate errors 
which the author had allowed to creep into his work. 

One of the main onns.sious is found in the explanation of the 
plates where, apart from the specific name, both as regards the 
figures of the adults and those of the male genitaha, no further 
details are given to indicate the origin of the specimens which 
served for illustration. In the case of the adults it has been 
possible in virtually every instance by careful comparison to find 
the figured specimens in the collection. With regard to the 
genitalic figures the investigation was less successful; it is true 
that slides were found from which obviously some of the figures 
had been drawn, but these in most instances bore no data which 
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could be used in tying them up with pinned specimens and, to 
confuse the issue still further, there was virtually no material in 
the collection from which abdomens were missing. It might also 
be mentioned that in the drawings an important portion of the 
male genitalia, which seems to be a sort of subscaphium, had 
been entirely omitted. This is unfortunate as frequently ex¬ 
cellent differentiating characters are found in the shape of this 
section. 

Another stumbling block occurred when it came to designating 
the lectotypes of Grossbeck’s new species. An examination of 
the various type series in the Museum collection showed that 
the custom of the time had been followed in labeling a “Type 
male” and a “Type female” and marking each of the remaining 
type specimens “Cotype.” At some later date Grossbeck had ac¬ 
tually attached a further label reading ‘ lectoholotype’ ’ to the male 
type. This action would seem to settle the issue very satisfac¬ 
torily if it were not for the fact that the concluding line of several 
of the descriptions mentions a certain type number in the 
United States National Museum, the corresponding specimens 
according to Mr. Hahn Capps being, however, merely labeled 
“Cotypes” and differing markedly in locality labels from the 
“types” in the American Museum collection. It is not proposed 
at the present time to solve this delicate nomenclatorial puzzle, 
especially as in all probability no change in the accepted specific 
identities would result. However, full details regarding locali¬ 
ties will be supplied in the following discussion which deals with 
each individual species as it occurs in Grossbeck’s revision. 


Pero honestarius Walker 

The male and female specimens figured on plate 13, figures 1 
and 2, are both from EUzabeth, New Jersey, the male bearing the 
date August 20, and the female, August 15, and belonging there¬ 
fore to the summer brood. The basal two-thirds of the primaries 
in the male, especially the areas before the t.p. fines, are deep 
black brown, and the specimens can scarcely be distinguished 
from one of the spurious male types of atrocolorata Hulst labeled 
“N. Y.” from the Slosson collection in the American Museum of 
Natural History. This has at some time or other received the 
additional label “lectoholotype,” ignoring Grossbeck’s restric¬ 
tion on page 365 of his study. The female primaries are in 
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general light brown with an intensification of the shade basad of 
the t.p. line. It is impossible to fix a type locality for the species, 
as Walker’s male type bore no locality data and his male type of 
stygiaria, a synonym, was simply recorded as from North 
America. As regards the drawing of the genitalia, a number of 
Grossbeck’s slides with the specific name and the number 5072 
have been examined. Some are without locality data, but of four 
slides labeled “Elizabeth, N. J.” one corresponds very closely to 
the figure and was probably the basis for the illustration. No 
specimen, however, exists in the collection without abdomen, so 
this reference must remain indefinite. 

Pero giganteus Grossbeck 

The specimen figured on plate 13, figure 3, is a female “Co- 
type” from Provo, Utah, August 14, 1908, T. Spalding. There 
is no female “Type” in the collection, but the male “Type” with 
additional label “Icctoholotype” is present and from the same 
locality and collector, dated August 7, 1908. Among the 
“Cotypes” are five females from Provo, Utah, two males and two 
females from Stockton, Utah, a pair from Duncan, Vancouver 
Island (listed as Vancouver by Grossbeck), a worn female from 
Kaslo, British Columbia, a rubbed female from Tacoma, Wash¬ 
ington, a male from Chimney Gulch, Golden, Colorado, and two 
males from The Dalles, Oregon (listed as Dally), these last three 
specimens being smaller and possibly not conspecific. All these 
localities are given by Grossbeck, under the heading “Habitat.” 
A good deal of the British Columbia material was probably re¬ 
turned to Barnes. 

The male type is very similar to the figured female in macula- 
tion; the basal area of the primaries before the t.a. line is dis¬ 
tinctly grayish; the median area is smoky brown, particularly 
deep on the basal side of the t.p. line, the costal area being lighter 
and showing slight ruddy suffusion before the thin white discal 
mark; the subterminal area is quite pale, almost whitish, and the 
terminal area slightly darker and pale olivaceous. In the female 
rather bright brown shades of varying intensity prevail in the 
median area, but the basal area is even more contrastingly 
grayish. 

Judging by the data on the figured specimen and on the “male 
type” as well as by the preponderance of Utah specimens among 
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the author’s cotypes, it might be considered that the intention of 
the author was to consider Utah as the type locality. However, 
the specimens in the United States National Museum under 
Type No. 13124 are a male and two females collected by Dyar 
on his 1903 trip to the Kootenay region of British Columbia. 
Should it become necessary at some time or other to split the 
species into racial forms there will be a difficult decision to make 
as to the correct type locality. It might be noted that in all 
probability a Cassino and Swett name is available for Utah 
material. 

No genitalic slide material of the species could be found in the 
collection. 


Pero peplarioides Hulst 

A serious error of misidentification seems to have been made 
by Grossbeck with regard to this species. It was described 
(1900, Canadian Ent., vol. 30, p. 218) as Marmarea peplarioides 
from a presumable male collected by Kunze in the San Francisco 
Mountains, Arizona, on July 23, 1897, the genus Marmarea 
having been erected by Hulst (1897, Trans. Amer. Ent. Soc., 
vol. 23, p. 379) for occidentalis Hulst and distinguished from 
Pero, or Azelina as it was then called, by the “heavy, dentate, 
somewhat lamellate” male antennae as compared with the 
simple ciliate antennae of other species. In Dyar’s list of 1902, 
Hulst placed it as a variety of occidentalis. Granting that Hulst 
at times made curious errors, it seems hardly likely that he 
would fail to recognize characters of one of his own genera, and it 
may therefore be presupposed that the type specimen of pep¬ 
larioides actually possessed dentate antennae. 

Turning to Grossbeck’s conception of the species we find that 
the long series in the coUection consists almost entirely of 
southern Cahfomia specimens, mostly from the San Diego 
region. The male figured on plate 13, figure 4, bears no locality 
label but merely a date, “6-17”; it is, however, obviously a 
specimen from the above-mentioned locality. The female, 
figure 5, is from “San Diego, 4.15.09, Geo. H. Field.” In the 
structure of the male antennae the figured male and other males 
in the series do not agree with Hulst’s diagnosis of peplarioides, 
having simple, ciliate antennae; in fact they belong to the 
species later described by Cassino and Swett as macdunnoughi 
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(1922, Lepidopterist, vol. 3, p. 141), an identity that was already 
hinted at in a former paper (1945, Canadian Ent., vol. 77, p. 67). 

As regards Grossbeck’s genitalic slides, three of these have 
been found bearing the number 6074, and “California” as well as 
the specific name; one is further marked as “typical form.” 
None of these slides can be definitely tied down to the figure given 
on plate 15, figure 2, which is possibly a composite drawing. 
However, they all agree in the general characters and, it might 
be noted, show the form of subscaphium noted in the 1945 
paper, above mentioned, as characteristic of macdunnoughi. No 
specimens in the series are without abdomens. 

Concerning the true peplarioides information was kindly sup¬ 
plied by Dr. J. B. Schmitt that the Hulst collection at Rutgers 
University contained no type and only a single specimen was 
labeled with the specific name; this on examination proved to be 
another macdunnoughi with label in Grossbeck’s handwriting. 
In the American Museum collection a male specimen was found 
bearing the exact data of the original description of peplarioides 
and, further, showing distinctly serrate antennae as in occiden- 
talis. Although it lacks Hulst’s type label it seems extremely 
probable that it actually is the specimen on which the original 
description was based. How it came to be in the collection can¬ 
not now be ascertained and perhaps had better not be inquired 
into too fully. If not the type, it at least is topotypical, and it is 
proposed to designate it as the lectotype, as no type specimen 
can be located. It will fall into a group with occidentalis and 
Colorado. A slide has been made of the genitalia, and these prove 
very similar to those of occidentalis as figtured by Grossbeck. The 
aedeagus, however, shows no apical chitinous plate but merely a 
very slight knob on the left apical side when viewed ventrally. The 
vesica shows a small patch of fine spicules in the central area, and 
there are indications of still fainter ones apically. The sub¬ 
scaphium is broad in the apical half, somewhat bent ventrad 
with rounded caudal edge and a slight indication of a medio- 
ventral ridge; the basal half is broad, flat with a gently exca¬ 
vated cephalic margin. The coloration and maculation of the 
primaries of this lectotype are very similar to those of mac- 
dunnoughi, and the course of the t.a. and t.p. lines is scarcely to 
be distinguished, although the termination of the latter line at 
the inner margin appears sHghtly more upright. The initial 
portion of the t.a. line is heavily marked. There is little trace 
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of any ruddy suffusion preceding the pale discal mark and this is 
distinctly angled, although quite thin. 

Pero behrensarius Packard 

The specimen figured on plate 13, figure 7, is a female, simply 
labeled “Oregon.” Besides this the collection contains only two 
very worn specimens from the Henry Edwards’ collection, a 
male without abdomen labeled “Sierra Nev. Cal.” and a female 
from “Oregon.” A very much broken slide with no locahty 
label and another slide labeled “Oregon, Wright” have been 
found but neither can be said definitely to have formed the basis 
for the illustration on plate 16, figure 4. The identification of the 
species is correct. 

Pero occidentalis Hulst 

The figure of this species on plate 13, figure 12, is based on a 
male specimen listed under “Habitat” as Sierra Nevada, Cali¬ 
fornia. This is from the Henry Edwards’ collection and bears 
his number 133 on the label; this number in his original catalogue 
cites Alameda County, June, as the locality, a statement which 
is rather puzzling unless one considers the Sierran label as a sort 
of stock label attached to Californian species in general. As a 
rule the entries in the catalogue are very reliable and more 
likely to be correct than the rather vague labels found on speci¬ 
mens. Huist’s locality “California” is certainly not very il¬ 
luminating, but it is quite possible that he obtained the type 
specimen from one or other of the San Francisco collectors, in 
which case Alameda County would be a more likely type locality 
than the mountainous region to the east. Besides the figured 
specimen the collection contains two more males with similar 
label and a pair from “Oregon.” All these specimens have a dis¬ 
tinctly yellowish brown tinge over the paler areas of the pri¬ 
maries probably due to age. Several fresh specimens from 
Marin County, collected by W. Bauer, are much deeper in 
color, and the brown coloration shows a faint but distinct ruddy 
shade. Two rather crushed slides. No. 5077, labeled “Oregon,” 
are in the collection and one of these has undoubtedly served for 
the illustration on plate 16, figure 6, and has been so marked. 
The subscaphium shows a strong ventro-median ridge terminat¬ 
ing in a blunt apical projection and preceded cephalad by a 
cluster of fine spicules. 
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Pero modestus Grossbeck 

A long series of type material, predominantly from Arizona 
localities (Yavapai County; Palmerlee, Cochise County) is 
contained in the collection. The “type male” and “type fe¬ 
male” are from Yavapai County, Arizona, August 10 and August 
26, respectively, and are part of the material collected by Otto 
Buchholz in the vicinity of Prescott. The specimen figured, 
however, on plate 13, figure 13, is a cotype female from Glen- 
wood Springs, Colorado, August 16-23, originally from the 
Barnes collection and the only specimen from this locality in the 
collection. This specimen is somewhat lighter brown in colora¬ 
tion than the Arizona type, especially in the median area, but in 
size and maculation matches it very closely, close enough to leave 
little doubt that it belongs to the same species. 

Three slides have been found. No. 4748, with the label “Aze- 
lina modestaria.” Two of these have the additional note “Ari¬ 
zona” and from one of these, a rather crushed preparation, the 
drawing has undoubtedly been made and is quite accurate except 
that a faint spiculate patch present in the vesica is not indicated. 
In the shape of what Grossbeck calls the clasper the three slides 
differ slightly, notably in the prominence of the so-called heel. 
In view of the variability of the type series in coloration it is 
difficult to decide whether such differences have specific value, 
especially as there is no positive means of associating these slides 
with actual male specimens, although several in the series lack 
abdomens. However, further slides made from the “type male” 
and a similarly colored “cotype” from the same locality show 
pretty conclusively that the sUde on which the drawing was 
based was made from one of the Yavapai County males. 

The type male aiul a series of six cotypes, labeled Yavapai 
County, all agree in showing virtually no light brown shading on 
the primaries in the median area, the color of this area below the 
cell being light smoky brown with deeper shading along the t.p. 
line. The costa and the area before the small discal mark are 
paler, iticlining to ochreous with a very faint ruddy tinge. The 
outer section of the wing is pale olivaceous with slight smoky 
sprinkling. The type female and another six cotypes from the 
same locality show an even heavier smoky suffusion in the median 
area than is found in the males, but a small patch in the cell be¬ 
fore the discal mark is generally quite definitely tinged with 
ruddy. A fine black terminal line, running from the median an- 
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gle of the wing to the tornus and thence along the inner margin 
almost to the t.a. line, seems to be a female characteristic as it 
has not been noted in the male to any great extent. In the cotype 
series from Palmerlee three males agree in coloration with the 
Prescott males; six males, however, show a light brownish suf¬ 
fusion over the median area and a similar coloration occurs in 
one male and two females from the Prescott series. Genitalic 
slides made from both the light and dark forms from the Palmer¬ 
lee material show only the slightest differences among them¬ 
selves; all, however, differ from the Yavapai material in having 
a less sharply defined heel portion of the “clasper.” As in other 
respects, including the shape of the subscaphium and the octa- 
vals of the eighth ventral segment, they agree, it is probable that 
no particular weight should be placed on what is, after all, a very 
slight divergence. It might be noted that the subscaphium, 
viewed ventrally, shows the apical section hollowed out as usual 
and bending ventrad; the caudal margin is conically rounded, 
forming a slight median point; at the junction with the flatter 
posterior half is a small median tooth, at times hardly visible; 
there are no such strong projections as in tnacdunnoughi. 

Most of the localities mentioned by Grossbeck under “Habi¬ 
tat” are represented in the collection by material, frequently, 
however, by single females. Some of this material seems rather 
out of place and will have to be further studied when more speci¬ 
mens are available. Among the Stockton, Utah, cotypes are 
several which would fall to the later described grossbecki Pear¬ 
sall which may or may not be a good species. Other Stockton 
specimens, however, appear correctly placed under modesius. 
A few males from Fort Wingate, New Mexico (ex collection 
Barnes), not marked as cotypes, look most incongruous, the t.p. 
line of primaries showing a very strong incurve and being bor¬ 
dered outwardly by dark shading which in turn is followed by a 
quite broad, whitish band; the terminal area shows dark shad¬ 
ing below the apex. In the genitalia there seems nothing very 
characteristic whereby the form might be distinguished from 
Yavapai County material except in very minor differences in the 
shape of the subscaphium and the octavals, but with more and 
better material available a distinct race or even species might be 
indicated. 

The “Cotype” material in the United States National Mu¬ 
seum under Type No. 13125 consists of three males from the 
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Argus Mountains, California, a female from “So. Ariz.,” and an¬ 
other female from Las Vegas, New Mexico. These localities are 
so widespread and diversified that there is a distinct possibility 
that the Argus Mountain males will not agree well with the 
Prescott and Palmerlee material. This again brings up the un¬ 
fortunate question of type restrietion. 

Life history studies to determine whether the species is single 
or double brooded are very essential to accurate specific defi¬ 
nition; if double brooded, size and coloration of each brood 
may play an important role. 

Pero morrisonarius Henry Edwards 

This species, originally described from the state of Washing¬ 
ton, proves to have a wide range across the entire continent. The 
specimen figured by Grossbeck on plate 13, figure 6, is a male 
from Big Indian Valley, CatskUl Mountains, New York, and is 
correctly identified. Several slides made from western material 
were found in the collection and it seems probable that a speci¬ 
men from Arrow Lake, British Columbia, formed the basis for 
the figure on plate 16, figure 7. One of the easiest characters for 
identification of the males is found in the large, bulging octavals 
which may be readily examined in situ. In the genitalia the 
terminal armature of the aedeagus and the thin nature of both 
portions of the clasper are diagnostic. The species is apparently 
single brooded, occurring in June and July. 

Pero Colorado Grossbeck 

In a previous article a male specimen from Durango, Colorado, 
in the United vStates National Museum {ex collection Barnes) 
was rather prematurely designated as the lectotype (1945, 
Canadian lint., vol. 77, p. 68), as it was erroneously assumed 
that all the specimens of the type series had been labeled “co¬ 
types.” It now turns out that Grossbeck’s “type male” and 
“type female” are the specimens figured on plate 13, figures 8 and 
9, both from Durango, Colorado (Barnes collection), the male 
with the date July 24-30, and the female, July 8-15. The series 
contains further a cotype male with same data as the female and 
another male from Glenwood Springs, Colorado, June 24-30, 
also from the Barnes collection. All the males show the dis¬ 
tinctly serrate antennae mentioned in the original description. 

A slide made of the genitalia of the type male does not at all 
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agree with Grossbeck’s figure on plate 16, figure 8. It does, 
however, agree with a slide, kindly made by Mr. Hahn Capps, 
of the above-mentioned lectotype, so at least no change in the 
conception of the species will be necessary. In Grossbeck’s 
slide material, a slide. No. 4272, was found labeled “Azelina 
coloradensis, Colorado” which almost certainly served as the 
original for the erroneous drawing, but unfortunately the speci¬ 
men from which it was made was not indicated unless, indeed, it 
be a worn male without abdomen and with ciliate antennae from 
“Denver, Colorado, Barnes Collection” for which there is, of 
course, no definite assurance. The slide must be considered as 
that of morrisonarius or of a very closely allied form and not of 
Colorado. Another slide in the collection. No. 4748, was labeled 
“Azelina modestaria, Durango, Colo. Barnes” and agrees ex¬ 
cellently with the slide of the male type of Colorado; the speci¬ 
men from which this slide was made is not in the collection, 
however, although it would appear to be topotypical of Colorado. 
It is not surprising that Grossbeck confused it wnth modestus, as 
the genitalia in the two species are extremely similar in all re¬ 
spects except in the shape of the subscaphium which in Colorado 
shows a stronger medio-apical projection on the ventral side, 
continued cephalad for a short distance by a slight ridge. The 
small projection at the junction of the curved apical half and the 
flatter basal section found in modestus does not appear to be 
present in Colorado but is replaced by a cluster of weak spicules, 
as in occidentalis but finer. It is possible that Grossbeck had not 
recognized the differences in the structure of the male antennae 
between Colorado and modestus until some time after the slides 
had been made which would account for the erroneous labeling 
and for the inclusion of “Durango, Colorado” in his list of 
localities for modestus, an error he failed to rectify. 

In the male genitalia Colorado approaches very closely to the 
true peplarioides, both species lacking the small, apical, chitinous 
plate in the aedeagus found in occidentalis. The subscaphium of 
peplarioides appears to be longer and broader than that of 
Colorado and the apical projection not quite so well developed, as 
far as can be told from the limited material available. 

Pero marmoratus Grossbeck 

Both male and female types are figured on plate 13, figures 10 
and 11, respectively, the former from Chester, New Jersey, and 
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the latter from Cohasset, Massachusetts. The cotype series 
contains eight males, mostly from the same localities, but single 
specimens are present from Newton Highlands, Massachusetts, 
Scranton, Pennsylvania, and New Windsor, New York. Three 
slides of the genitalia have been found. No. 5082, one labeled 
Cohasset, Massachusetts. The drawing, as far as could be told, 
was probably made from a slide without locality label, and this 
has been marked accordingly. The thin aedeagus separates the 
species from the others discussed in the present article. The 
subscaphium has the apical portion drawn out ventrally into a 
long beak-like process. The cotype material in the United States 
National Museum under Type No. 18126 again differs con¬ 
siderably in locality from the figured specimens. It consists of a 
male from “Cambridge, Md. May 24,” another male labeled 
“Pa.,” and a third male without locality. A single female from 
Washington, D. C., is also represented. 
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OENUvS EUXOA HITbNER 

Recently, with a view to testing the value of the female 
genitalia as a means of specific separation in this complicated 
genus, an investigation of these organs was initiated. Un¬ 
fortunately, owing to the transference of my entomological 
activities from Ottawa to New York, this work had to be tem¬ 
porarily abandoned in its initial stage. However, such interest¬ 
ing results had already been obtained from a study of compara¬ 
tively few North American species as to make it advisable at 
least to call the attention of lepidopterists to certain structural 
characters which appear to hold considerable value not only as a 
means of separating closely similar species but also as showing 
specilic relationship. 

The species examined consisted, roughly speaking, of the first 
25 or iU) as placed in the lU^iS “Check list.’’ One of the outstand¬ 
ing features which strikes the investigator’s eye is the position 
of tht‘ exit of the duettts seniinalis from the bursa. Normally this 
originates oti the left side of the bunsa at or near the proximal 
end. In the ridiu^sianii group, however, it is found on the right 
side near the middle, linking up with the siibcofisplena group of 
Kozhanlshlkov’s subgenus Mcnada (19157, Faune de I’URSS, 
Lepidopleres, vol. lo, no. fam. Noctuidae [subfam. Agrotinae], 
pp. 521), In edicUilis vSmith it occupies a unique position, 

arising from the fundus on the left side. This species further 
shows characters which were not met with in any other of the 
species studied, the bursa being U-shaped, bending to the left in 
its distal half, and possessing a small blind sac arising in the 
median section on the right side. Just how much value should 
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be placed on the shape of the bursa is, however, a matter that 
can be decided only after much further study, although Kozhant- 
shikov uses this character extensively in his work on the Russian 
fauna. The feature on which, at the present time, it is desired to 
place particular emphasis is the character of the anal or oviposi¬ 
tor lobes. These show a surprising amount of variation but can 
be roughly divided into three categories. In the first type the 
lobes are completely covered with fine setae of variable length 
and thickness; such a condition is found in olivia Morrison, 
laetificans Smith, brevipennis Smith, and a number of other 
species. In the second type the lobes are supplied with thick, 
short spines, especially along the opposing edges; this feature is 
rarer but is well exemplified in cicatricosa Grote and Robinson 
and is very useful in correlating its various forms and separating 
it from closely similar species such as quadridentata, especially as 
the structure can be easily observed without the necessity of 
making a shde. In the third type the lobes terminate in short, 
non-setose, chitinous projections which frequently bend out¬ 
ward, the remainder of each lobe being finely setose. The size 
of these projections or knobs is quite variable, being short in 
quadridentata Grote and Robinson, better developed and some¬ 
what outbowed in the plagigera group, and very strong in cin- 
ereopalUda Smith, thus at once distinguishing it from cicatricosa 
with which it has been so often confused. The ridingsiana 
group also falls here on this character. 

Using characters such as are above mentioned, I prepared a 
tentative key to the species studied. While in all likelihood this 
will stand in need of a certain amount of revision, it is presented 
at the present time as the best means of calling students’ atten¬ 
tion to characters which may readily prove to have considerable 
taxonomic value. 

Ir Ductus seminalis arising from right side of bursa. ridingsiana group 

Ductus seminalis arising from left side of bursa.2 

2. Ductus seminalis from fundus of bursa; finger-like sac attached to right 

side at middle. edicialis 

Ductus seminalis at or near proximal end of bursa.3 

3. Ovipositor lobes completely setose with more or less rounded apices.4 

Ovipositor lobes terminating in short, chitinous, non-setose knobs, fre¬ 
quently divergent.13 

4* Ovipositor lobes furnished dorsally with heavy spines in apical and inner 

areas. 5 

Ovipositor lobes without heavy spines, finely setose dorsally with longer 
hairs at bases. ^ 
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5. Heavy spines scattered over apical third or half of lobes; other spining 

weak. Q 

Heavy spines conhned to an irregular row along inner margin of lobe; 
other spining stronger.7 

G. Spines short; a row of strong long setae across base of lobe. dargo 

Spines longer and stouter; setal row at base of lobe composed of extremely 
fine hairs. melura 

7. Heavy spines arranged more or less in single row; ductus bursae only 

slightly exceeding apex of anterior apophysis. cicatricosa 

Heavy spines more numerous and wider spread; ductus bursae longer, 
reaching well beyond apex of anterior apophysis. detersa 

8. Bursa bilobed, the left lobe half the size of the main bursa; anal lobes 

narrow and pointed; ductus bursae very long . flavidens 

Bursa not bilobed; anal lobes less pointed.9 

9. Ductus bursae short and broad. Bursa long and rather narrow with 

slight median constriction. olivia 

Ductus bursae long and narrow.10 

10. Ovipositor lobes weakly chitinized, clothed with fine setae.11 

Ovipositor lobes more strongly chitinized with more numerous and thicker 

setae.12 

11. Bursa broadly oval, rather chunky. Ductus bursae entering on right side 

somewhat below apex of bursa. andera 

Bursa broad in proximal third, narrowing to a long, iinger-like section; 
entrance of ductus bursae more central on caudal margin of bursa 
. holleman 

12. Bursa chunkily oval; entrance of ductus bursae at right upper corner; 

ovipositor lobes moderately short with well-separated apices. 

. hr&oipennis 

Bursa longer and narrower with less prominent projection to left; ovipositor 
lobes narrow and approximate along inner margins. laetificans 

13. Lobes narrow and tapering, separated apically by a deep V-shaped incision 

.14 

Lobes broader with less pointed apices and inner margins closely approxi¬ 
mate.15 

14. Chitinized portion of ductus bursae long, extending far beyond apices of 

anterior apoi)hyscs. Bursa moderate, narrowing towards fundus. 

. niveilmea 

Chitinized portion of ductus bursae shorter, extending only to apex of an¬ 
terior apophyses. Bursa much longer and narrower. xasta 

15. Chitinous knobs of lobes weak; ductus bursae short; bursa short, chunky 

. quadridentata 

Chitinous knobs of lobes strong, the chitinization extending backward as a 
ridge along the opposed edges.16 

16. Lobes short and broad. Ductus bursae very short and broad, entering 

bursa on right side below apex. cinereopallida 

Lobes narrower. Ductus bursae moderately long to very long. Apical 
knobs strongly chitinized and divergent.17 

17. Chitinous knobs joined together in median line. Ductus bursae reaching to 
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apex of anterior apophyses and entering bursa on right side below apex 

. atristrigata 

Chitinous knobs separated apically.18 

18. Ductus bursae scarcely extending beyond apex of anterior apophyses, enter¬ 

ing bursa in upper right-hand comer. nevada 

Ductus bursae extending far beyond apex of anterior apophyses.19 

19. Ductus bursae entering bursa on its caudal margin. Bursa with long, 

narrow distal half. plagigera 

Ductus bursae entering bursa well down on right side. Bursa short and 
chunky.20 

20. Lobes short and widely separated when viewed ventrally. olivalis 

Lobes more closely approached on ventral side. Segment con raining geni¬ 
tal opening longer and narrower. In general very close to preceding 
. ohlongistigma 

When more complete study can be devoted to the group it is 
probable that relationships will be disclosed that will result in 
considerable changes in the sequence of species as at present 
listed. For the present all that can be done is to call attention to 
some of the most obvious changes which have been brought to 
my attention partly as a result of this genitalic study and also 
during revisional work on the material in both the Canadian 
National and the American Museum collections. 

Euxoa detersa Walker 

This very variable species should certainly be placed next to 
cicatricosa Grote and Robinson. The female ovipositor lobes 
show the same type of heavy spining found in cicatricosa, and 
there is very little tangible difference in the male genitalia. The 
species is widespread and essentially an inhabitant of sandy 
areas. The typical eastern seacoast form is fairly readily sepa¬ 
rable from cicatricosa and would appear to have slightly stronger 
fasciculations in the male antennae than those of the western 
species, but this feature may be inconstant. The maculation of 
the primaries varies greatly in any one locality from well-marked 
specimens with pale costa (typical) to unicolorous pale gray ones 
with obsolescent cross lines. Farther west the same species is 
found along the shores of the Great Lakes, and the name asif 
Strecker, based on material taken near Rochester, New York, 
may be used, if desired, for the form from the lower lakes region. 
It varies from gray to reddish in the coloration of the primaries, 
the latter color being that of Strecker’s type, but apparently 
lacks the pale costa found in the type form. A series from Port 
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Colborne, Ontario, is held under this name in the Canadian 
National collection. Personata Morrison, listed as a race, was 
described from specimens from Illinois, taken by Dodge, and 
should probably be tied down to the much darker form that 
occurs in the sand-dune areas at the southern end of Lake 
Michigan. A very similar form occurs in the dune areas of 
Manitoba and Saskatchewan and especially in the latter province 
seems to merge into cicatncosa, extending northward through 
Montana from the semi-arid regions of the more southerly 
Rocky Mountain states. In fact, as yet, no definite distinguish¬ 
ing character has been found by which the two species may be 
separated, although the reduction of the frontal tubercle and the 
small pale round orbicular of personata are sometimes useful, as 
well as the darker border on the secondaries of the male. 

Euxoa orbicularis Smith 

The identity of this species, described from a single female from 
Nevada in the Tepper collection, now in the museum collection 
at East Lansing, Michigan, has always been a matter of doubt. 
After a careful study of an excellent photograph of this type it 
would seem best considered as one of the numerous forms of 
what is now known as misturata Smith and would take priority 
as the name of the species. The small, round orbicular, which 
gave rise to the specific name, is quite characteristic in this whole 
complex. A small series in the Canadian National collection 
from the Ivanpah Mountains, San Bernardino County, Cali¬ 
fornia, close to the Nevada border, seems to match Smith’s de- 
scrii)tion fairly well, the ground color of the primaries being con¬ 
siderably paler than that of typical misturata from Colorado. 
An examination of the ovipositor lobes of the type should be 
useful in verifying the above placement, as these show strong, 
outbowed, chitinous projections apically in misturata and its 
other forms. 


Euxoa redimicula Morrison 

Apparently two species have been masquerading under this 
name. As early as 1911 that keen observer F. H. Wolley Dod 
called attention to this (Canadian Ent., vol. 43, p. 396) in his 
notes on Alberta Lepidoptera and one cannot do better than re¬ 
peat a portion of his text. He says, under the title redimicula: 
“The form occurring here [i.e., Calgary] is that figured by Sir 
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George Hampson from Colorado. Much the same form occurs 
in the East and I have a male from New York differing chiefly 
only in being browner and less grey. But a form occurring much 
more commonly in the East is more even in colour, has slightly 
larger and rounder discoidal spots, more even s.t. line without 
the inward streaks, and paler, dark margined secondaries. So 
unfamiliar did the form seem to my eye, that I made sure it was 
a distinct species. Mr. Winn has taken both forms flying to¬ 
gether at St. Hilaire, Quebec and it was in his material that I 
first claimed to be able to recognized two species.” He goes on 
to state that the more he examined the specimens the less able he 
was to draw a line between them but was still of the opinion that 
“the existence of two species [is] quite possible.” How accurate 
his observations were has recently been proved by an examina¬ 
tion of the ovipositor lobes of females of both types contained in 
the Canadian National collection (including Dod’s long series) 
and in the American Museum collection. The two forms can 
readily be distinguished on easily seen characters found in the 
shape and spinulation of these lobes. In the ease of the larger, 
darker, eastern form the apices of the lobes are produced into 
long, chitinous, slightly outcurved projections, the chitinization 
being extended cephalad along the inner margins of the lobes for 
a considerable distance. The spinulation is heavy and consists of 
short, moderately stout setae, especially numerous along the 
latero-caudal edges when viewed dorsally. Along the cephalic 
margin of each lobe is a curved row of long setae, a character 
generally found in Eiixoa species. The paler Calgary and 
Colorado form, which also extends into the east where it as¬ 
sumes a somewhat modified coloration, shows no projections of 
the apices of the lobes, these being rather bluntly pointed. The 
apical half of each lobe on the dorsal side is sparsely covered with 
extremely stout, short, rather bluntly pointed spines, inter¬ 
spersed occasionally with longer, finer ones. Towards the 
cephalic end of the lobes these spines diminish greatly in size and 
number. The usual row of long setae occurs just above the 
cephalic margin. In other structural details the whole genital 
organs show great similarity; a reference to figure 7 should 
elucidate these points. 

When the fact that two distinct species are involved is recog¬ 
nized, it becomes a matter of considerable interest as to which 
of these species Morrison’s name redimicula is applicable. The 
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1. Eu\oa rcdiniii iila Morrison, male, Litchfield, Connecticut. 

Ii'Ki. 2. Kiixoa rediminila Morrison, female. Mystic, Connecticut. 

I), liiixott scnila vSiuitli, male, Franconia, New Hampshire. 
li'Ki. I. liitxon svrvita ,Sinith, female, Orono, Maine. 
l''i('..»1 i’roti'i dcnlilinca Smith, Icctotypc, male, “Sier Nev. Cal.” 
h'K.. 11. A^roli.s semhliimki Orotc, male, Kaslo, British Columbia. 

origiiiiil (k'St'ription i.s very brief and inadequate, stating: 
“Ground color eint'reou.s, suffused with black. A large thick, 
basal, l)lack dash. 'I'he ordinary spots and another costal spot at 
the btise, cletir einereous, contrasting. Claviform spot small [the 
italics are mine].” The localities given are Colorado, Albany, 
New York, and Massachusetts, and most probably, therefore, 
the type scries included specimens of both species. The reference, 
however, to a small claviform can apply only to the larger, 
darker, eastern form, and it is proposed to limit the name to this 
form, irrespective of any “type” that may still exist in the 
Tepper collection as stated by Smith (1S93, Bull. U. S. Natl. 




8 


AMERICAN MUSEUM NOVITATES 


NO. 1394 


Mus., vol. 44, p. 107). A year later Morrison amplified his 
original description, changing the error of redimacula to redi- 
micula and adding more eastern localities. He still emphasizes 
the “small black claviform spot” and makes no mention of a 
paler subterminal area, a feature very pronounced in Alberta 
and Colorado specimens. His original Massachusetts record is 
given as “Boston, Massachusetts (H. K. Morrison),” and as it 
would seem quite feasible for him to draw up an original descrip¬ 
tion from a specimen of his own collecting it might be well to con¬ 
sider this specimen as typifying the true redimicula. The figures 
presented are from Connecticut material, but there is a female 
from Lenox, Massachusetts, in the American Museum of Natural 
History vrhich matches these very closely. 

As regards the second species, the name seroita Smith (lS9o, 
Ent. News, vol. G, p. 330, pi. lo, fig. 8) appears definitely appli¬ 
cable. It was based on single females from Colorado (Bruce) and 
Calgary, Alberta, and while the specimens are undoubtedly 
rather aberrant, judging by Smith’s figure and the rather poorly 
colored one given by Hampson (1903, Catalogue of the Lepidop- 
tera Phalaenae in the British Museum, vol. 4, pi CO, fig. 29) they 
show in general all the characters of this smaller, paler form. 
Rocky Mountain material is not difficult to distinguish from 
typical eastern redimicula; the color is much paler, especially 
that of the subterminal area, and, as noted by Dod, the indenta¬ 
tions of the s.t. line are much more marked; it might be added 
that the t.a. line is generally more outwardly oblique, reducing 
the width of the median area on the inner margin considerably; 
the claviform is large and prominent. In the cast the two species 
are much more difficult to separate, owing to “the darker and less 
contrasting coloration of servita and the fact that none of the 
characters mentioned above seem to hold absolutely. vSome 
males seem impossible to place definitely even when genitalic 
slides are studied, as the male organs present no appreciable 
differences. However, the direction of the t.a. line and the size 
of the claviform are very helpful as a means of separation in the 
large majority of specimens. 

As regards the distribution the available data are insufficient 
to give a very definite picture. Redimicula occurs in the North 
Atlantic states quite commonly and extends northward through 
the New England states into southern Quebec (St. Hilaire) and 
southern Ontario (Chatham region). It has not been found as 
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Fi(. 7 A. litnoa redimUiila Momsoti, female genitalia. B. The same, 
ovipositor lobes, enlarged, C. Eiixoa icivtla vSmith, female genitalia D , 
The same, oviiiosiloiTobcs, enlarged. 

yet in the Pniirie Provinces of Canada but appears to occur in a 
modilied form in the south-central section of British Columbia 
(Lillooet, Kamloops). Only limited material from this region 
has been available for study in the Canadian National collec¬ 
tion, but the female ovipo.sitor lobes certainly are of the redi- 
micula type with slight reduction of the chitinous projec¬ 
tions. The maculation, however, is very close to that of servita 
as regards the size of the claviform and the oblique nature of 
the t.a. line, and in consequence placement of these specimens 
is very puzzling and bears out very well Dod’s remark already 
quoted. 
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Servita appears to be essentially a species of the prairie and 
Rocky Mountain regions. It is common and very characteristic 
throughout Manitoba, Saskatchewan, and Alberta and extends 
down the mountains through Montana and Wyoming into 
Colorado and Arizona. As far as can be told, its range in the east 
is more northerly than that of redimicula, being largely confined 
to the New England states, extending westward through Quebec 
and Ontario (Trenton, Nipigon) to connect with the paler 
prairie form. The specimens figured are from New Hampshire 
and Maine. 


Agrotis dentilinea Smith 

A great deal of confusion has existed regarding the correct de¬ 
termination of this name. This was largely due to a very poor 
diagnosis (1890, Trans. Amer. Ent. Soc., vol. 17, p. 45) by Smith 
who neglected to state either the locality or the origin of “a 
number of specimens” which were “so different from the general 
run of specimens [i.e., of voliibilis] that I appHed the name 
dentilinea to the form.” The only description given was that 
“the maculation is much more distinct, the colors brighter and 
the s.t. line very prominently dentate.” While placed as a form 
of voluhilis, Smith mentioned that it might “eventually prove 
distinct.” Barnes and Benjamin (1924, Contributions to the 
natural history of the Lepidoptera of North America, vol, 5, no. 
3, p. 114) mention that no types under the name dentilinea could 
be found in either the United States National Museum or the 
Smith collection at Rutgers University and state that “the name 
dentilinea may tentatively remain on lists as an unknown form 
of voluhilis.” In the 1938 “Check list” dentilinea was placed 
doubtfully as a form of aeneipennis, largely on the strength of a 
couple of specimens from the Wolley Dod collection in the 
Canadian National collection which had been labeled with this 
name. 

While arranging the agrotid material in the American Museum 
collection I found three types of dentilinea which originally came 
from the Henry Edwards’ collection and bore the locality label 
“Sier. Nev. Calif.” These consisted of two males and a female 
and simply bore, besides the name, the designation “type,” all in 
Smith’s handwriting. One of the males can scarcely be dis¬ 
tinguished from voluhilis and does not agree well with the 
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diagnosis. The other male, however, agrees excellently and it is 
proposed to consider it as the lectotype; it shows the brighter 
coloration and the prominent dentate s.t. line mentioned by 
Smith; besides the locality and type labels it bears the museum 
label, No. 9(SSS, used in cataloguing the Edwards’ collection. 
Based on this specimen and the female type, which, while 
darker, is probably correctly associated, dentilinea can scarcely 
be associated with aeneipennis in which the thoracic squama- 
tion is evenly light brown, similar in color to the primaries. It 
would appear to show more relationship to Vancouverensis 
Grote, especially to the so-called variety semiclarata Grote. The 
head and the basal half of the tegulae show the same dark brown 
coloration with a white subapical line crossing the latter; the 
patagia are also pale. The primaries are broadly dark brown 
along the costa from base to just before the apex. The inner half 
of the wing below the cell is pale purplish white as far as the t.p. 
line, this color then extending upward as a narrow band, ex¬ 
terior to the line, as far as the dark eostal area. The claviform is 
seareely marked and shows no black, basal extension which would 
seem, if constant, to distinguish it from vancouverensis forms. 
The pale, dentate s.t. line is very strongly marked and is com¬ 
pletely bordered inwardly by a narrow dark band of the same 
shade as the costal area on which black arrow marks are faintly 
discernible. The apex of the wing is pale shaded, but the 
balance of the terminal area is dark. The small orbicular is out¬ 
lined in whitish but the reniform is scarcely more than indicated 
by a pale upright streak on its inner edge; between the two spots 
is a blacki.sh sliade. The t.a. and t.p. lines are single, blackish, 
the former with a strong outward loop above the inner margin, 
the latter dentate. A l)road, upright, dark, median shade is 
evident cro.ssing the paler portion of the wing, adjacent to the t.p. 
Hue. I'lu' secondaries are smoky but noticeably paler in the 
basal half as in semiclarata. The figure given should render 
identification ftiiidy easy. 

The exact status of dentilinea cannot be determined until 
more sttuly has been given to the extremely complex vancouveren- 
sis-voltibilis group, but its association with vancouverensis as a 
Sierran race can do no harm. As regards a more definite type 
locality than that given on the label the vicinity of Truckee 
might be mentioned, as it is well known that Henry Edwards 
collected a good deal in this area along with McGlashan. 
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Feltia repleta Walker 

A single male of this species was found among the series of 
annexa Treitschke, taken by Mrs. Slosson years ago at Biscayne 
Bay, Florida; the species must therefore be added to our lists. 
The male antennae are bifasciculate, the fascicles much shorter 
than in annexa. The general appearance would indicate a posi¬ 
tion next to this species. 

Protogygia lagena Grote 

Doubt was expressed in a former paper (1932, Canadian Ent., 
vol 64, p lOS) as to whether the types of this species in the 
British Museum were authentic, as they were listed by Hampson 
as from “Nevada,” whereas the original description gave “Cali¬ 
fornia, Hy. Edwards, No. 2250” as the data on the type specimen. 
A worn female specimen bearing both Edwards’ number and 
“California” in small print as well as a red-bordered label with 
the name of the species in Grote’s handwriting but not marked 
“Type” is in the American Museum collection. Unfortunately 
the number 2250 in the original Edwards’ catalogue gives the 
locality as “Virginia City, Nevada, W. T. Eaves” and thus ob¬ 
scures the entire issue. However, the identity of the species, as 
established in the above paper, is not changed, and it might be 
well to accept the British Museum specimens as the correct 
types The Edwards’ collection contains further a small scries 
labeled "Sierra Nev. Cal.” which probably were collected in the 
region around Truckee and therefore quite close to Virginia City 
which might partially explain the locality mixup. 

Abagrotis baueri, new species 

Resembles closely the recently described Abagrotis dcnticiilata 
McDunnough but is slightly smaller in size and with rather 
smoother appearing primaries, owing to the reduction of the fine 
blackish sprinkling. On male genitalic characters the species 
is very close to barnesi Benjamin, differing in the armature of the 
aedeagus. 

Palpi with the second joint deep blackish outwardly, the third 
joint ochreous. Male antennae simple. Vestiture of head and 
thorax concolorous with the primaries, being a light wood brown 
color, but at times this is lacking and the wing then appears to be 
more of a deep fawn brown; the black sprinkling is slight. The 
t.a. and t.p. cross lines are quite indistinct, being geminate. 
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blackish, with filling uncontrasted from the ground color; their 
course is much as in denticulata and barnesi. The pale s.t. line 
is irregular, defined by slight smoky shading on the inner side, 
most prominent at costa; its course is much as in the allied 
species. Orbicular small, circular, inconspicuous; it is outlined 
by a pale ring, only slightly paler than the ground color, and 
shows little trace of darker filling (useful in distinguishing from 
denticulata). Reniform narrow, upright, outlined in dull 
ochreous and with black filling in the lower half which at times 
spreads over the whole interior portion. Above the reniform is a 
small black mark on costa, the inception of the inner portion of 
the geminate t.p. line. A terminal series of black spots of vari¬ 
able intensity. Fringes smoky with a few whitish sprinkles and 
a light ochreous basal line. Secondaries deep smoky. Fringes 
much paler, shading from a light ochreous basal area to whitish 
outwardly and crossed by a dark median line. Beneath the 
primaries arc smoky with costa to postmedian dark dash tinged 
with ochreous; secondaries ochreous with black sprinkling in 
costal portion, smokier on the inner area; a large, dark discal 
spot, at times angled, and traces of a postmedian curved line; 
fringes as above. Expanse 33-35 mm. 

The male genitalia are closely similar to those of barnesi 
except in the armature of the vesica. In barnesi, as well figured 
by Benjamin, this consists of a single or bifid spine, projecting 
beyond the apex of the aedeagus as an extension of a chitinous 
plate, the left side of which is in alignment with the spine. In 
the present species the armature is internal and does not project; 
it consists of a single or bifid spine, attached to the middle of a 
broad, spreading, chitinous plate, the whole being of the rose- 
thorn type. The apex of the aedeagus is squarely truncate, and 
the median section shows a distinct striated area. The twisted, 
apical, hammer-like portion of the clasper is slightly narrower 
than in barnesi and the whole organ somewhat smaller, although 
distinctly larger than that of denticulata. Judging by several 
slides made of both barnesi and the present species the above 
differences appear quite constant. 

Holotypc, male, Anderson Springs, Lake County, California, 
July 13, 1947 (W. R. Bauer) in the American Museum of 
Natural History. 

Allotype, female, same locality and collector, August 17, 1947, 
also in the American Museum of Natural History. 
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Paratypes, six males, three females, same locality and collec¬ 
tor; males dated August 3, 9, 10, September 14, 28; females, 
August 3, 17, September 13. Of these two males and a female 
will be returned to W. Bauer and another pair deposited in the 
Canadian National Collection. 

The type material was submitted by W. R. Bauer of Petaluma, 
California, along with specimens of denticulata, for identification. 
It is with much pleasure that the species is named after this en¬ 
thusiastic collector. There is a possibility that the specimen 
figured by Benjamin (1920, Bull. Southern California Acad. 
Sci., vol. 19, pi. 6, fig. 47) as a form close to barnesi nevadensis 
from Mission San Jose, California, belongs to this species. 
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FOUR NEW SUBSPECIES OF BIRDS FROM 
VENEZUELA' 

By John T. Zimmer and William H. Phelps 


An examination of the material in the American Museum of 
Natural History and in the Phelps Collection, Caracas, Vene¬ 
zuela, shows the following new subspecies. 

The junior author extends his thanks to Dr. Herbert Fried¬ 
mann of the United States National Museum, Mr. W. E. Clyde 
Todd of the Carnegie Museum, Mr. Emmet R. Blake of the 
Chicago Natural History Museum, and Mr. R. M. de Schauensee 
of the Academy of Natural Sciences of Philadelphia for their co¬ 
operation in the examination of material in their museums. 

In the lists of .specimens examined, those in the Phelps and 
other collections arc so characterized; the remaining material 
is in the American Museum of Natural History. 

Names of colors are capitalized when direct comparison has 
been made with Ridgway’s ‘‘Color standards and color nomen¬ 
clature.” 


^ Previous papers t)y the same authors, describing new birds in the American Mu¬ 
seum of Natural History and in the Phelps Collection, are “New species and sub¬ 
species of birds from Venezuela. (1944, Amer Mus Novitates, no. 1270), “New 
species and subspecies of birds from Venezuela 2’^ (1945, Amer Mus. Novitates, no. 
1274), “Twenty-three new subspecies of birds from Venezuela and Brazil” (1946, 
Amer. Mus Novitates, no. 1312), “Seven new subspecies of birds from Venezuela 
and Brazil” (1947, Amer. Mus. Novitates, no 1338), and “Three new subspecies of 
birds from Venezuela” (1948, Amer. Mus. Novitates, no. 1373). 
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26 Altiplamae de Ntina 

30 Arabupd 

6 Ancagua 

28 Auyan-teptii, Mt 

10 Bergantin 
1 Bucaral 

11 Campos Alegre Valley 
4 Caracas 

12 Canpe 

16 Cariipano 
32 Casiquiare, Cano 

24 Ciudad Bolivar 
4 Cotiza 

20 Cnstdbal Col6n 

13 Cumana 

11 Cumanacoa 
34 El Carmen 

25 El Palmar 
4 Galipdn 

7 Golfo Triste, Cerro 

31 Guainfa, Rio 


2 Hacienda Panchita, Yaracuy 
19 Humo, Cerro 

27 La Paragua 

3 Las Tnncheras 

9 Los Altos 

5 Los Caracas 

11 Los Palmales 

15 Marganta Island 
8 Negro, Cerro (Miranda) 

12 Negro, Cerro (Monagas) 

33 Negro, Rio 

11 Never!, R!o 

19 Paria Peninsula 

20 Patos, Isla de 
30 Paulo 

29 Ptan tepui, Cerro 

10 Quebrada Bonita 

11 Quebrada Seca 

30 Roraima, Mt 
11 Sal si Puedes 

14 San Antonio del Golfo 
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P3rrrhura leucotis auricidaris, new subspecies 

Type: From Cerro Humo, Paria Peninsula, State of Sucre, 
Venezuela; altitude 800 meters. No. 41008, Phelps Collection, 
Caracas. Adult male collected November 28, 1947, by Ram6n 
Urbano. (Type on deposit at the American Museum of Nattural 
History.) 

Diagnosis : Differs from P. 1. emma of the Caracas region by 
having larger and clearer white auricular patches; green of back 
and flanks slightly deeper, less yellowish; bill slightly larger; 
wings and tail slightly longer. 

Range: The mountains of the northeastern coast of Vene¬ 
zuela in the states of Sucre, Monagas, and Anzodtegui, in the 
Tropical and Subtropical Zones. 

Description of Type: Forehead with a narrow band of 
reddish brown against the bill; fore-crown and coUar around 
nape Light Terra Verte; occiput dark sooty brown, faintly 
mottled with lighter brown; hind neck (behind the collar) and 
mantle dark Parrot Green; sides of lower back and outer upper 
tail-coverts lighter green; middle of lower back and rump Ox- 
blood Red, darker on central upper tail-coverts; sides of head 
Victoria Lake, extending over the malar region where the 
feathers have a small terminal bluish speck; large auricular 
patches white lightly tinged with grayish. Point of chin white; 
feathers of throat grayish blue witii a white, subterminal cross¬ 
bar, giving a scaled appearance, and tip very narrowly dark; 
over the breast the feathers become more greenish with an Oil 
Yellow subterminal bar; flanks Cosse Green, under tail coverts a 
little darker; center of belly occupied by a broad patch of bright 
Ox-blood Red. Primaries and secondaries Fuscous-Black with 
the outer edges, except on the outermost quill, China Blue, duller 
distally and becoming greener on the secondaries and terminal 
part of inner primaries; inner webs, except for blackish inner 
margin, similarly bluish, becoming greener on the inner feathers; 
tips of both webs always fuscous; tertials, except for dark 
shafts, green like the mantle; primary-coverts and alula China 


11 San Antonio de Maturin 
33 San Carlos 
3 San Esteban 

22 San Fernando de Apure 
21 Santo Domingo 

23 Suapnre 


27 Tigre, Cerro 
25 Tomasote, Cerro 

17 Tunapui 

11 Turumiquire, Mt. 

18 Yaguaraparo 
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Blue; bend of wing Spectrum Red; rest of upper wing-coverts 
Calla Green, uniform with mantle; a yellowish tinge on basal 
portion of broad inner margins of remiges, more intense on ter- 
tials; under primary-coverts dull light grayish green; rest of 
under wing-coverts Cosse Green, uniform with sides. Tail 
Maroon, paler on under surface, the outer vanes of the rectrices 
on the upper surface, except the two outermost, being largely 
Calla Green on basal half. BiU (in life) “black”; feet “black”; 
iris “orange.” Wing, 115 mm.; tail, 115; culmen from cere, 
16; exposed culmen, 18; tarsus, 13. 

Reimarks: Sexes alike. Size slightly larger than emma. 
Range of measurements (specimens from the Pari a Peninsula): 
five adult males: wing, 115-118 (116) mm.; tail, 115-122 
(117.8); culmen from cere, 15-17 (15.9); five adult females: 
wing, 114-120.5 (116.3); tail, 109.5-120 (111.5); culmen from 
cere, 15-15.5 (15.2). Measurements of emma: five adult males: 
wing, 112-116 (113.8); tail, 101-112 (107); culmen from cere, 
14-15 (14.7); five adult females: wing, 106-114 (110.9); tail, 
106-112 (108.7); culmen from cere, 14-15 (14.5). 

The specimens from the Mt. Turumiquire region are some¬ 
what intermediate but closer to auricularis. 

Those in the American Museum of Natural History from the 
Paria Peninsula, taken in May and June, are in worn plumage, 
while those in the Phelps Collection from the same region, taken 
in August and September, are fresh and many of them with the 
molt incomplete. 

We restrict the type locality of emma to Caracas. It was listed 
by the describer as “Caraccas and Carip6.” 

SPECIMENS EXAMINED 

P. leucotis emma. —Vektezuela': Cerro Negro, Miranda, 1 cf, 3 9 ; Cerro 
Golfo Triste, 1 c?, 3 9,1(?); Aricagua, 2 cf; Los Caracas, 3 9 ; Hda. Panchita, 
Yaracuy, 3 o’, 2 9 ; Bucaral, 1 cf. 

P. 1. auricularis. — Venezuela: Cristdbal Col6n, 6 o’, 6 o’,* 3 9,3 9 ,* 1 
(?); Cerro Humo,* 3 o’ (including type) ; 3 9 ; Quebrada Seca 2 o’, 5 9 ; Rio 
Neveri, 1 cf, 2 9, 1 (?); Cerro Negro, Monagas, 2 9*; Caripe,* 1 o’, 2 9 ; 
Quebrada Bonita,* 2 o’, 3 9 ; Los Altos,* 1 o’, 2 9. 

P. 1. pfrimeri. — Brazil: Nova Roma, Goiaz, 1 c?, 1 9 . 

P. 1. griseipeclus.—'&^j^JL: “Brazil," 1 9 ; “Bronx Zoo,” 1 o’; Manchester 
Zoological Gardens, 2 o’, no locality, 3 (?). 

P. 1. leucotis. — ^Brazil: Rio Doce Espiritu Santo, 1 (?); Cajazeiras, Bahia, 1 
o’; “Rio,” 2 (?); “Bahia,” 2(?) “Brazil,” 1 (?). 

* Specimens in the Phelps Collection, Caracas, Venezuela. 
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Amazilia tobaci caudata, new subspecies 

Type: From Campos Alegre Valley, State of Sucre, Vene¬ 
zuela. No. 480172, American Museum of Natural History. 
Adult male collected February G, 1898, by Henry Caracciolo. 

Diagnosis; Differs from A. t. aliciae (Margarita Island) by its 
darker blue tail; from tobaci and erythronotos (Tobago and 
Trinidad islands) by its lighter, less purplish blue tail; from 
feliciae (Caracas region) by its rufous under tail-coverts; and 
from caurensis (State of Bolivar) by having paler, less purplish 
blue tail and rufous under tail-coverts. 

Range: The mountainous region of the north coast of 
Venezuela in the states of Sucre, Monagas, and Anzodtegui, from 
Cristdbal Col6n to Bergantln, in the Tropical Zone; Isla de Patos. 

Description op Type: Crown lustrous Peacock Green X 
Emerald Green, this color changing gradually to more bronzy 
towards the rump; upper tail-coverts dark Hazel; sides of head 
and under parts lustrous Peacock Green X Emerald Green; 
shanks, lower abdomen, and femoral tuft white; under tail- 
coverts dark Hazel. Remiges and greater wing-coverts Dull 
Violet Black (1); lesser wing-coverts bronzy green; under wing- 
coverts and axillaries lustrous Peacock Green. Tail Dark Ana- 
line Blue, near Alizarine Blue on under surface. Maxilla (in 
dried skin) black; mandible flesh color with dusky tip; feet 
black. Wing, 52 mm.; tail, 30.5; exposed culmen, 19; culmen 
from base, 23; tarsus, 4.5. 

Remarks: Sexes alike in size, but females slightly lighter and 
more yellowish green below. Size similar to aliciae. Range of 
measurements: type and four adult males from Caripe: wing, 
50-53.5 (51.5) mm.; tail, 29-30.5 (30.1); exposed culmen, 17-20 
(18.3); five adult females from Caripe and Los Altos; wing, 
49-51 (50.4); tail, 27.5-28 (27.8); exposed culmen, 19-20 
(19.G). Measurements of aliciae: three adult males: wing, 54; 
tail, 29-30.5 (30.2); exposed culmen, 19-20 (19.5); five adult 
females: wing, 51.5-54 (52.7); tail, 28-30.5 (29.5); exposed 
culmen, 19-21 (19.8). 

Todd,* on comparing his specimens from the Mt. Turumiquire 
region with a series from Margarita Island, mentioned the 
possibility of separating the mainland population by the colora- 

* 1942, “List of the hummingbirds in the collection of the Carnegie Museum,” 
Ann. Carnegie Mus., vol. 29, p. 326. 
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tion of the upper parts, but he did not mention the difference in 
color of the tail. With a series of 20 specimens from Margarita 
Island and 92 from the mainland we cannot find a constant 
character other than the color of the tail. 

The constant character that we find separating caurensis from 
erythronotos is the coloration of the lower parts; it is lighter, more 
yellowish green in caurensis. The grayish under tail-coverts of 
the type and two paratypes are dupHcated in four out of the 25 
specimens of erythronotos. The Mt. Auyan-tepui population 
cannot be separated from erythronotos by the under tail-coverts 
inasmuch as of the 13 specimens only three are gra 3 dsh while six are 
bronzy purple similar to 12 erythronotos and three are pale rufous 
brown s imil ar to nine erythronotos. However, these are mani¬ 
festly caurensis because of the typically more yellowish sheen to 
the under parts. 

We have seen no specimens of apurensis (San Fernando de 
Apure), but we would be surprised if it proves to be a valid race 
based on such a variable character as the intensity of the 
bronzy color of the upper parts; neither have we examined 
monticola (Guarico, Lara). 

Our large series from Cristdbal Col6n and Isla de Patos shows 
no tendency to intergrade with erythronotos notwithstanding 
the proximity to Trinidad. 

SPECIMENS EXAMINED 

A. t.feliciae .— ^Venezuela: San Esteban, 1 c?, 1 9 ; Las Trincberas, 2 cf, 

2 9,1 (?); Galipdn, 4 cf, 2 9 ; Cotiza, 2 o’, 1 (?). 

A. t. catidata. —^Venezuela: Campos Alegre Valley, 5 o' (including t 3 rpe), 
5 9 ; Los Palmales, 1 o’; Quebrada Seca, 1 o’, 1 9 ; Sal si Puedes, 1 cf, 1 9 : 
San Antonio de Matiurin, 3 cf, 2 (?); Cumanacoa, 1 o’, 1 9 , 1 (?): Cumand, 

3 cf, 2 9,1 (?); Cardpano, 1 9 ; Cristdbal Col6n, 2 d’, 2 9 • Venezuela*: 
Quebrada Bonita, 1 9 ; Bergantin, 3 cT; Los Altos, 4 o’, 2 9,1 (?); Cumand, 
1 c?; San Antonio del Golfo, 1 9 ; Caripe, 8 o’, 5 9,1 (?); Cardpano, 1 9 ; 
Tunapui, 1 c?, 1 (?); Yaguaxaparo, 1 (?); Cerro Humo, 1 9 ; Cristdbal Col6n, 
4c?,4 9, !(?); IsladePatos,2c?',7 9,8(?). 

A. i. aliciae .— ^Venezuela: Margarita Island, 29,3d’,*39,(including 
type),H 9 ,H cf ,® 3 9 1 (?).’ 

A. t. erythronotos .— ^Teintdad: 18 cf, 2 9,5 (?). 

A.t. tobaci .— ^Tobago: 4 o’, 12 9,1 (?). 

A. t. caurensis .— Venezuela; Suapure, 1 cf (type); mountains west of 
Suapuie, 1 9 ; Ciudad Bolivar, 1 9 ; Mt. Auyan-tepui, 6 cf, 3 9,3 (?). 

* Spedmens in the Phelps Collection, Caracas, Venezuela. 

* Spedmens in the United States National Museum. 

* Spedmens in the Chicago Natural History Museum. 
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Basileuterus culicivorus roraimae, new subspecies 

Type: From Paulo, Mt. Roraima, State of Bolivar, Vene¬ 
zuela; altitude 1200 meters. No. 237060, American Museum of 
Natural History. Adult male, collected November 4, 1927, by 
T. D. Carter. 

Diagnosis: Nearest to JB. c. olivaceus (Trinidad) from which 
it differs by having darker, more greenish (less grayish) olive 
back; superciliary stripe with yellowish tinge instead of whitish; 
auricular region averaging more dusky; size larger. 

Range: Eastern part of the State of Bolivar. 

Description op Type: Top of head with broad lateral black 
stripes joining across the posterior forehead; the feathers at 
base of bill mixed with grayish; a large Orange Rufous crown 
patch, the feathers mostly narrowly tipped with olive grayish; 
occiput centrally grayish olive separating the black stripes; 
back slightly greener than Deep Olive; uropygium approaching 
Yellowish Olive; a pale superciliary stripe Marguerite Yellow 
with grayish tips; lores whiter; auriculars dusky. Chin nar¬ 
rowly white; rest of under parts Lemon Chrome with a dark 
olivaceous wash on sides and flanks. Wings dark dusky brown; 
outer edges of remiges grayish, more olivaceous on tertials and 
inner secondaries; greater upper wing-coverts strongly edged 
with olivaceous; lesser wing-coverts olivaceous; inner vanes of 
remiges narrowly edged with whitish, less extensively distally 
towards the outermost; under wing-coverts and axillaries 
whitish. Tail dusky brown, paler below; outer margins of rec- 
trices, except the outermost, olivaceous. BiU (in dried skin) 
brown; feet pale brown. Wing, 62 mm.; tail, 55; exposed 
culmen, 10; cuhuen from base, 14; tarsus, 19. 

Remarks: vSexes alike in eolor; males slightly larger. Size 
larger than olivaceus. Range of measurements: 10 adult males: 
wing, 59-62 (61.4) nun.; tail, 50-56 (54.1); culmen from base, 

13.5- 14 (13.9); three adult females: wing, 56-57 (56.6); tail, 
49-52 (50.6); culmen from base, 13.5-14 (13.8). Measurements 
of B. c. olivaceus: seven adult males: wing, 54.5-61 (57.6); tail, 

49.5- 53 (51.3); culmen from base, 13-13.5 (13.1); five adult 
females: wing, 55-58 (55.9); tail, 49-52 (50.4); culmen from 
base, 13-13.5 (13.1). 

Hellmayr,^ with only three specimens from Mt. Roraima and 


* 1935, Catalogue of birds of the Americas, pt. 8, p. 601. 
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one from British Guiana, found these different from olivaceus. 
He says: “Specimens from British Guiana [= Mt. Roraima, 
Venezuela] are again a little different, being slightly larger and a 
shade more brownish olive on the back.” Our large series from 
Mt. Roraima makes it possible to confirm that the population of 
eastern Bolivar is different. 

We have not seen the specimen from Annai, British Guiana, 
listed by HeUmayr, but as he mentioned no difference between 
it and his three from Mt. Roraima it may be presumed that it 
belongs to the new race. 

SPECIMENS EXAMINED 

B. c. roraimae. —Venezuela: Paulo, Roraima, 8 cf (including type), 1 9 ; 
Arabupii, 5 cf, 3 cf,! 1 9 (?), 2 9-* Venezuela*: Altiplanicie de Nuria, 

2 (f, 1 9,2 (?); El Palmar, 1 c?, 2 9 ; Cerro Tomasote, 3 9, 1 (?); Cerro 
Ptari-tepui, 1 9 ; LaParagua, 2d', 2 (?); CerroTigre, 19,1 (?). 

B. c. olivaceus. — ^Trinidad: 7 (^, 10 9, 1 (?)• Venezuela: La Tigrera, 

3 d ; Campos Alegre Valley, 2 d, 2 9 ; San Antonio de Maturln, 4 cT, 1 9 ; 
Quebrada Seca, 1 cf, 1 9 ; Cocallar, 1 9 ; Cristdbal Col6n, Sc?. 

Myospiza aurifrons tenebrosa, new subspecies 

Type: From San Carlos, Terr. Amazonas, Venezuela; alti¬ 
tude 180 meters. No. 41906, Phelps Collection, Caracas. 
Adult male, collected August 18,1947, by Manuel Castro. (Type 
on deposit at the American Museum of Natural History.) 

Diagnosis: Differs from the known forms of M. aurifrons by 
being darker throughout; the central stripes of crown and back 
are blacker and broader and the edges darker; breast more 
strongly washed with gray; outer edges of remiges darker; sides 
and flanks washed with darker gray. 

Range : Known from the junction of the Cano Casiquiare and 
Rfo Guainia down the Rio Negro to El Carmen, near the 
Brazilian border. 

Description of Type: Feathers of crown blackish, narrowly 
edged with brownish gray, somewhat more yellowish on fore¬ 
head; feathers of back with broad blackish streaks bordered 
with brownish, the feathers with broad olive gray edges; rump 
Mouse Gray X Hair Brown; upper tail-coverts darker and 
browner; supraloral stripe and lores Lemon Chrome continued 
as a duller and greener superciliary stripe; anterior malar region 

^ Specimens in the Phdps Collection, Caracas, Venezuela. 
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and slight subocular lunule yellowish; auricular region brown- 
ish gray with inconspicuous paler shaft streaks. Chin, throat, 
abdomen, and under tail-coverts white; breast washed with Pale 
Smoke Gray; sides and flanks darker, approaching Light Gray¬ 
ish Olive; thighs dull brownish exteriorly, whitish interiorly. 
Wings Fuscous, paler on under surface; remiges edged out¬ 
wardly with dull olivaceous, more brownish on inner secondaries 
and tertials; upper wing-coverts edged with dull grayish; carpal 
mar^n broadly Pinard Yellow; under primary-coverts dark 
grayish; remaining under wing-coverts and axillaries yellowish 
white. Tail Fuscous, paler below; rectrices finely edged ex¬ 
ternally with gray. Maxilla (in life) “black”; mandible “gray”; 
feet “gray”; iris “brown.” Wing, 58 mm.; tail, 42.6; exposed 
culmen, 11; culmen from base, 14; tarsus, 21.2. 

Remarks: Sexes alike. Size similar to M. a. aurifrons. 
Range of measurements; five adult males; wing, 53-60.5 
(56.7) mm.; tail, 40-47 (43.5); culmen from base, 14-15 (14.3); 
four adult females; wing, 55-57 (55.5); tail, 39-44 (40.7); 
culmen from base, 13.2-15 (14.0). Measurements of aurifrons 
from Tefr6; five adult males; wing, 58-60 (58.8); tail, 40.5- 
43 (41.5); culmen from base, 14-15 (14.5); five adult females: 
wing, 56—59 (57.6); tail, 39-44 (41.2); culmen from base, 14- 
16 (14.4). 

The juvenile differs in having no yellow on head other than a 
faint indication on lores; breast streaked with dusky; bend of 
wing yellowish white; and tertials edged with rufous brown. 

The species has been previously known from Venezuela only 
by the subspecies apurensis from the upper Apure Valley. 

vSPECIMENS EXAMINED 

M. a. aurifrons.- -Mka/au: Pilolo, Rio Negro, 19b Santarem, 1 9 ; Faro, 
I cf, 1 9 : vSauta Elena, I 9 : Arumanduba, 1 cf: Porto Velho, 1 cf, 2 9: 
Manaos,c?, vSanto Isidore, TcM, 2 cf, 3 9,3 9 juv.; Boca Lago, Teff6, 

5 9,29 jtiv. Pbku: Mouth of Rio Curaray, 2 cT, 4 9. Ecuador: Lower 
Rio vSiino, 1 cf; Zamora, 5 cT, 1 cf juv., 4 9,19 juv. Bolivia; TodosSantos, 

1 9 ; Tres Arroyos, 1 c?; Yungas, 2 cf, 1 9,1 (?); Mapire, 1 cf. Colombia: 
Florencia, 3 c?, 2 9 : La Morelia, 2 cT, 2 9,2 (?) juv. 

M. a. cherriei .— Colombia: Villavicendo, 1 9 (type), 1 (?) juv. 

M. a. Venezuela: Junction of Cano Casiquiare with Rio Guainfa, 

2 c?,11 cf juv., 1 9 juv., 2 (?) juv.; San Carlos,^ 2 c? (including type), 3 9,1 
(?); El Carmen,11 cf, 1 9 . 

M. a. apurensis .— Venezuela; Santo Domingo, 1 cf (t 5 T)e),‘ 1 d'. 

‘ Specimens in the Phelps Collection, Caracas, Venezuela. 
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NEW AFRICAN ANTS OF THE GENERA 
CERAPACHTS, PHRTACACES, 

AND SIMOPONE 

By Neal Albert Weber^ 

The genera Cerapachys and Phryacaces are included in the sub¬ 
family Cerapachyinae which is of particular interest in connect¬ 
ing the primitive subfamily Ponerinae with the specialized sub¬ 
family Dorylinae, the driver ants of the Old World and the army 
ants of the American tropics. The ants are uncommon outside 
Australia, and few species are known from Africa. The species of 
Cerapachys subgenus Parasyscia which is described below is the 
first of this particularly rare subgenus to be recognized from 
Africa. The genus Simopone has been thought to be allied with 
the Neotropical Cylindromyrmex in a tribe of Ponerinae, but per¬ 
haps should be placed in the Cerapachjdnae. The Simopone 
worker has the body proportions of that of Cerapachys and 
of Phryacaces, being a stout, cylindrical ant with massive petiole 
and p()sti)etiole, the latter sharply constricted from the gaster. 
It similarly has short, stout antennae, is heavily sculptured, and 
has a pilosity of long, fine hairs which do not conceal the integu¬ 
ment. While Simopone in Africa appears to be arboreal, Cera¬ 
pachys and Phryacaces in Africa are known only as terrestrial 
ants. 

The ants were taken in Equatorial Africa by me as biologist to 
the Central African Expedition of the American Museum of 
Natural History, Dr. James L. Clark, Leader. Holotypes and 
cotypes are deposited in the collections of this museum. 


^ Swcirthniorc College, Swarthmore Pennsylvania. 
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Cerapachys (Parasyscia) nitida, new species 

Worker: Length, extended, 3.3-3.4 mtn.; of thorax 0.84 mm. 
Head in front view, excluding mandibles, one and one-fifth times 
longer than broad, occiput nearly straight and marginate in 
front, concave behind, the corners produced behind as rounded 
carinae; sides slightly convex, widest apart at the level with the 
posterior margin of the eyes; anterior clypeal margin convex; 
frontal lobes rounded, sub-vertical, not concealing antennal in¬ 
sertions, not appreciably prolonged posteriorly as carinae; eye 
small (about 0.1 mm.), feebly convex, situated very slightly 
closer to the anterior than to the posterior border of the head; 
antennal scrobes deep, becoming rapidly shallow posteriorly, 
bordered laterally by carinae of the cheeks which bear three or 
four tubercles on their crests, the most anterior of which extends 
beyond the sides of the head; antennae eleven-segmented; 
scapes extending farther back than the posterior margins of the 
eyes, stout and clavate; first funicular segment goblet shaped, 
second greatly compressed, three to nine gradually elongating, 
and terminal segment equal in length to the preceding seven; 
mandibles short, stout, convex, and with denticulate cutting 
margin. 

Thorax in side view evenly convex above to the marginate 
epinotum, from above rectangular with convex anterior and 
sHghtly concave epinotal borders, less than twice as long as 
broad; epinotal angle and sides evenly carinate, no teeth, 
declivous surface plane. Petiole rectangular from above, about 
two-thirds as broad as postpetiole, about one and one-third 
times broader than long, sides feebly convex, anterior and pos¬ 
terior border nearly plane and carinate. Postpetiole from 
above about one and one-half times broader than long, broader 
behind than in front, sides feebly convex, posterior border 
straight. Gaster subovate with straight anterior border, first 
gastric segment much larger than the following segments taken 
together, pygidium flat and margined by short spines, sting long 
and stout. Legs short and stout, femora of middle and hind legs 
about 1.3 times longer than tibiae. 

Shining, sparsely punctate. Head and thorax finely and evenly 
pimctate, punctations of pedicel coarser and more close to¬ 
gether, of gaster much finer and more widely spaced; append¬ 
ages punctate. Pilosity of moderately abundant and short 
yellowish hairs, becoming more numerous posteriorly. Append- 
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ages sparsely pilose and with a scanty pubescence not obscuring 
integument. 

Piceous, appendages a medium brown. 

Female (Alate): Length, extended, 3.6 mm.; of the thorax 
(excluding neck) 1.03 mm.; of forewing 2.65 mm. Similar to the 
worker with the usual sexual differences. Head in front view, 
excluding mandibles, 1.15 times longer than broad at a level with 
the posterior margin of the eyes; eyes small (about 0.16 mm.), 
situated approximately in the middle of the head, ocelli in a 
close triangle near the occiput; mandibles short, stout, convex, 
finely denticulate; antennal scape short, clavate, terminal 
funicular segment over two-thirds the length of the preceding 
funicular segments taken together. Thorax convex above, im¬ 
pressed at the mesonotum and with marginate epinotum. 
Petiole marginate anteriorly and posteriorly; postpetiole 1.6 
times longer than the petiole. Gaster with flattened pygidium 
margined by spines irregular in development and height, be¬ 
coming larger posteriorly; sting long, stout, exserted; wings 
pale, with light brown stigma. Sculpturing, pilosity, and color 
as in the worker. 

Types: Holotype and cotypes: Workers and alate females of 
one colony taken March 17, 1948, 10 miles east of Stanleyville, 
Belgian Congo. The ants were among humus and fallen leaves 
on top of an old fallen log in rain forest. They showed great re¬ 
luctance to leave the moist litter with which they were gathered 
and remained in this for over 24 hours before time was available 
for examination. At this time, when removed, the ants crawled 
actively about, holding their antennae with about an 80 ° angle 
between them and directly in front of the head. The alates, 
which crawled actively about, did not attempt flight though 
apparently mature. In life the ants appeared black and shiny. 

Since the other known species of Cerapachys in Africa have 
twelve-segmented antenna, the present species is easily dis¬ 
tinguished on that basis alone. Aside from this character, it 
would run in Arnold’s key to cribrinodis Emery, which is also 
larger (3.7-4 mm.), with larger eyes and with other differences. 
While of the habitus of sudanensis Weber, this has markedly 
larger eyes and is in other ways different. 

Phryacaces braytoni, new species 

Worker: Extended length 2.8 mm.; of thorax 0.75 mm. 
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Head in front view, excluding mandibles, very slightly longer 
than broad between lateral eye margins, slightly broader in 
front than behind and broadest through the eyes, occipital 
margin straight, sides feebly convex; eyes 0.22 mm. in diameter, 
feebly convex, situated in front of the middle of the head; an¬ 
terior clypeal margin truncate, the frontal carinae slightly ex¬ 
ceeding it; mandibles short, stout, convex, with a series of 
minute denticles on the cutting margin; frontal carinae sub- 
vertical, distinctly separate from one another, anteriorly convex, 
antennal fossa margined laterally by a short carina which reaches 
the antero-medial border of the eye; antennal scape short, 
stout, feebly clavate, hardly reaching the posterior margin of the 
eye, antennae twelve-segmented, segments 5 to 12 gradually 
thickening and forming an indistinctly four-segmented club. 
Thorax in side view feebly and evenly convex with evenly con¬ 
cave epinotal declivity, from above rectangular with convex and 
feebly marginate anterior margin and straight but distinctly 
marginate epinotal angle. Petiole in side view with perpendicu¬ 
lar anterior margin forming a right angle with the dorsal surface 
which latter forms a convexity with the steeply sloping posterior 
surface; from above transversely rectangular, about 0.6 times as 
long as broad, with sharply concave anterior margin forming acute 
angles Avith the feebly convex sides; these join the posterior 
rounded margin without forming teeth. Postpetiole in side view 
convex above, much thicker than the petiole and about as thick 
as the following segment, from above, about 1.3 times broader 
than the petiole, convex anteriorly and rounding laterally into 
the convex sides, posterior margin truncate. Gaster small and 
ovate, slightly broader than the postpetiole, sting exserted. 
Legs of moderate proportions and slender. 

Shining, feebly sculptured, the head, thorax, and petiole with 
fine piligerous punctations and a faint vermiculation, the post¬ 
petiole densely punctate, gaster and appendages feebly punc¬ 
tate. Pilosity of moderately long, sparse, pale yellowish hairs 
which become more numerous on the gaster, and of a fine, 
oblique pubescence especially on the postpetiole, gaster, and 
appendages. 

Color ferruginous except on the lower postpetiole and gaster 
which are blackish brown to black. 

Types: Holotype and cotype: Two workers taken January 
16, 1948, about 29 miles by trail southwest of Mtito Andei, 
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Kenya. The ants were taken at the edge of a pool, containing 
several hippopotamuses, under a pile of lava rocks close to the 
origin of the stream forming it. One worker was first seen crawl¬ 
ing over damp ground covered with short grass which was 
trampled by hippopotamuses, rhinoceroses, baboons, and other 
mammals. It crawled in typical cerapachyine fashion, beating 
antennae wasp-like, and walking close to the ground. Reahzing 
the rarity of such ants, the party was persuaded to halt until I 
could find a second specimen which was eventually found near¬ 
by. The ants were thus not travehng in a file as such ants some¬ 
times do. 

The species, dedicated to my youthful companion, Brayton 
Wilbur, Jr., is distinctive in its small size, lack of sharp sculptur¬ 
ing, and gaster sharply contrasting in color with the rest of the 
body. The petiole lacks the teeth forming the posterolateral 
angles which most African species possess. 

Phryacaces vespula, new species 

Worker; Length, extended, 3.4 mm.; of thorax (excluding 
neck) 1.1 mm. Head, excluding mandibles, slightly longer than 
broad, occipital margin feebly concave, corners rounded, sides 
convex with head broadest at a level with the posterior margin of 
the eyes, inferior posterior angles produced as small, rounded 
laminae which continued forward as gradually reducing carinae. 
Eyes elliptical, moderately convex, and of moderate size, situ¬ 
ated near the middle of the head. Frontal carinae converging 
posteriorly and ending at a level about at that of the middle of 
the eyes, frontal lobes produced as subvertical, rounded, con¬ 
cave lamellae protruding slightly over the anterior clypeal 
margin. Carinae of cheeks produced above as a thick, flattened 
surface, divergent anteriorly and projecting as rounded teeth. 
Mandibles short, convex, and finely denticulate. Antennal 
scapes extending to a level with the posterior border of the 
eyes, clavate, bowed, funicular segments short and broad, ter¬ 
minating as a gradually developed four-segmented club. 

Thorax in profile evenly convex, without trace of sutures; 
from above appearing rectangular with sides slightly impressed 
medially, anterior margin convex, and posterior or epinotal 
angle feebly concave, marginate and laterally produced as 
rounded angles rather than teeth. Petiole rectangular from 
above, one and one-half times broader than long, anterior margin 
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feebly concave, sides slightly divergent posteriorly and convex, 
posterolateral angles produced as rounded teeth. Postpetiole 
slightly broader than petiole, squarish, with sides and anterior 
margin feebly convex, posterior margin truncate. First gastric 
segment broader than postpetiole with sides convex and anterior 
and posterior margins concave, segments 2-4 markedly smaller 
and everted, sting large and stout. Legs of moderate length and 
slenderness, hind coxae with a rounded lamella distally and pos¬ 
teriorly. 

Shining, with coarse, piligerous punctations. Mandibles with 
scattered punctations, head from the margin of the eyes to the 
occiput more densely punctate, a smooth area median to each 
eye and at the sides of the head; dorsum of thorax with puncta¬ 
tions tending to become striate-punctate anteriorly and pos¬ 
teriorly, the central area largely smooth, sides irregularly sculp¬ 
tured with a median smooth area, epinotal dechvity finely 
striate; dorsum of petiole and postpetiole densely punctate, the 
punctations tending to become confluent; articulating surface 
between postpetiole and gaster finely and transversely striate; 
punctations of gaster markedly finer than those elsewhere and 
abundant; legs punctate. 

Pilosity of long, fine, yellowish hairs, most abundant on the 
postpetiole and gaster, but not obscuring the integument. 
Pubescence of fine, reclinate, yellowish hairs most abundant dis¬ 
tally on the appendages, but not so numerous as to conceal the 
shining integument. 

Piceous, the color on the appendages gradually diluting to a 
medium brown distally. 

Holotype: One worker taken February 17, 1948, in central 
Kavirondo, Kenya, at an altitude of nearly 5000 feet. A second 
worker belonging to the same colony was also taken. 

Differing from a paratype and nidotype of P. langi Wheeler 
chiefly in size, sculpturing, and color. The size is slightly 
smaller, the head less abundantly and deeply punctate, the 
thorax and petiole above lack the deep, even rugosities of langiy 
the postpetiole is markedly less marginate in front, and the 
color of the appendages darker. The two, however, are closely 
related. P. foreli Santschi apparently has a thorax even more 
rugose than langi, while P. braunsi Emery is described as en¬ 
tirely and finely punctate. 

The ants were taken at the side of a small stream as they 
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foraged over exposed clay soil and short, green grass, wet from 
the dew of the early morning. When alarmed by my motions in 
capturing them the ants beat their antennae in front, wasp-like, 
so rapidly as to blur. The common ant here was Myrmicaria 
eumenoides Gerstaecker. 

What is probably the chief stridulating surface is well shown 
by the large, transversely ridged articulation between the post¬ 
petiole and gaster. The gastric segments are more flexible here 
than in many ants, and sounds are doubtless produced by 
rubbing one segment over the other. 

Simopone wilburi, new species 

Worker: Length, extended, 5.4 mm., of thorax (excluding 
neck) 1.4 mm. Head, excluding mandibles, 1.4 times longer than 
broad back of eyes, occipital margin concave, sides concave, an¬ 
terior clypeal margin truncate; eyes situated in the middle of the 
sides of the head, large, somewhat ovate, black, and convex; man¬ 
dibles short, stout, convex, with broad cutting margin which is 
finely denticulate; sharply marginate antennal scrobes are deep at 
the antennal insertions and become shallow as they extend nearly 
to the anterior margin of the eyes; frontal carinae extend to a level 
with the anterior margin of the eyes, where they are low and 
divergent, extending anteriorly they become higher and ter¬ 
minate as low, evenly convex frontal lobes which conceal the 
antennal insertions only when the head is viewed from the 
front; below the scrobes are low, rounded genal carinae; an¬ 
tennal scapes stout and clavate, not reaching a level with the 
middle of the eyes; first funicular segment goblet shaped, 
second and third clearly broader than long, more distal segments 
gradually enlarging to an indistinct three- or four-segmented 
club, terminal three segments approximately equal in length to 
the preceding taken together. Thorax in side view evenly and 
slightly convex, the promesonotal suture very slightly indicated; 
from above, including epinotum, rectangular, anteriorly and 
posteriorly marginate, the anterior border feebly convex, the 
posterior epinotal border concave, over twice as long as broad, 
the sides feebly impressed and slightly broader through the 
meso-epinotum than through the pronotum; no epinotal teeth, 
the declivous surface flat, the lateral margins carinate. Petiole 
from above trapezoidal, corners angulate, broader behind than in 
front, slightly broader than long, anterior and posterior borders 
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marginate and truncate, sides convex. Postpetiole longer and 
broader than petiole, longer than broad and with corners 
rounded instead of angulate. Gaster elongate wdth segments 
fully extended, pygidium not markedly depressed and bordered 
on each side with seven to nine acute, short spines, sting long and 
stout. Legs of moderate proportions and length. 

Shining; head -with scattered, large, shallow punctations, 
longitudinally striolate between the eyes and clypeus; thorax 
with similar scattered punctations, the sides with several smooth 
areas; petiole and postpetiole with similar, but more numerous 
and more evenly distributed punctations; gaster finely and 
shallowly punctate. 

Pilosity of long, fine, yellowish, reclinate hairs most numerous 
on the pedicel and gaster, the gaster in addition near the apex 
with scattered, much longer hairs backwardly directed. Pubes¬ 
cence scattered and fine, most abundant on the appendages dis- 
tally, but not obscuring the integument. 

Piceous; mandibles, tip of gaster, and trochanters dark brown, 
antennae somewhat lighter brown, tibiae and tarsi brownish 
yellow. 

Holotype: One worker taken February 24, 1948, about 17 
miles north of Beni, eastern Belgian Congo. The locality is near 
the eastern edge of the Ituri part of the great Congo Forest. 
The ant was taken as it was rapidly crawling up a tree in dense 
shade at a height of about 6 feet. The species is evidently 
arboreal hke Simopone marleyi Arnold, which was taken in 
hollow stems of a castor-oil plant in South Africa. 

The species is near S. schoutedeni Santschi which is comparable 
in size, but this has, among other differences, more extended 
antennal scrobes, a rectangular instead of trapezoidal petiole 
with the corners less angulate, and finer punctation of the 
pedicel. 




Fig. 1. Dorsal view of thorax and abdomen of worker of Cerapachys {Para- 
syscia) nitida^ new species. 

Fig. 2 Outline of worker antenna of Cerapachys {Parasyscia) nitida^ new 
species. 

Fig. 3, Lateral outline of female of Cerapachys {Parasyscia) nitida, new spe¬ 
cies. 

Fig. 4. Outline of worker antenna of Phryacaces hraytoni, new species. 

Fig. 5. Outline of worker antenna of Phryacaces vespula, new species. 

Fig. 6. Frontal view of head of worker of Simopone wilbiiriy new species. 

Fig. 7. Lateral view of body and legs of worker of Simopone wilburi, new 
species. 



AMERICAN MUSEUM 

NOVITATE 


PUBLISHED BY THE AMERICAN MUSEUM OF NATURAL HISTORY 
CITY OF NEW YORK JANUARY 24, 1949 NUMBER 1397 

NOTES ON SOME HAWAIIAN PLECTOGNATH 
FISHES, INCLUDING A KEY TO THE SPECIES 

By Eugenie Clark^ 

Fishes of the Order Plectognathi, although economically of 
little significance, are of interest to the scientific investigator be¬ 
cause of some of their unique anatomical features, concerned 
principally with the mechanisms employed by these fish for de¬ 
fense. Among them are the expansible stomach of the puffer 
fish, the erectile dermal spines of the porcupine fish, the trigger¬ 
like mechanism in the first dorsal fin of the balistid, and the rigid 
exoskeleton or carapace of the box fish. 

These fishes form a large fraction of the piscine population in 
the coral reef waters of the Hawaiian Islands and constitute a 
small part of the fishing catch which is brought in daily to Kewalo 
Basin. Many of the specimens used in this present study were 
obtained from this source. 

The flesh of some tetraodontids, diodontids, and ostraciids is 
reputed to be quite palatable. Even the scantily meated mona- 
canthids and balistids are sold for food, although on the whole the 
plectognaths are not important food fish. On the contrary 
all the groups mentioned, even the ostraciids (Whitley, 1943; 
Schultz and Stern, 1948), should be eaten with extreme caution, 
if eaten at all, as they are noted for occasionally producing 
poisonous effects which are sometimes erratic in their appear¬ 
ance. The poison is known to attack the nervous system, caus¬ 
ing violent gastric disturbances (Herre, 1924; Yudkin, 1944). 
Larsen (1939) reported three cases of tetraodon poisoning in 
Hawaii, two of which resulted in death. His studies with rats, 
guinea pigs, and cats showed that in these animals the immature 


1 Department of Animal Behavior, the American Museum of Natural History. 
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and ripe ova of the Hawaiian plectognaths, Tetraodon hispidus 
and T. meleagris, are definitely poisonous. 

Quoy and Gaimard (1824) were the first to publish a record of 
plectognath fishes from Hawaii. In their account of the piscine 
collections made by the Royal French corvette “Uranie,” in 
1819, they listed 22 species of fish from Hawaii, three of which 
were the plectognath forms Tetraodon meleagris, Canthidermis 
maculatus, and Cantherines sandwichiensis. 

In 1905, when Jordan and Evermann’s comprehensive study of 
fishes of the Hawaiian Islands was published, keys were included 
to all the forms then reported. Since that time a number of 
synonymies and additions have been made, and many of the 
generic and specific names altered numerous times. Today 
some 41 species of Plectognathi are recognized from Hawaii. 
The purpose of this paper is to present an up-to-date key to 
these forms and to supplement the key with some notes 
cn new collections examined by the writer while in Honolulu 
during the spring of 1947. 

The members of the staff of the Bernice P. Bishop Museum 
offered friendly assistance during the course of this study, and I 
would like to extend my sincere thanks to them, especially to Dr. 
C. H. Edmonson who allowed me to examine the fish collection 
and who provided laboratory space and equipment. It is also a 
pleasure to acknowledge the assistance of Mr. Spencer Tinker of 
the Waikiki Aquarium, who was helpful in providing living 
specimens and materials used in making collections. Dr. Robert 
Hiatt of the University of Hawaii and Mr. Vernon Brock, 
Fisheries Director for the Territorial Board of Agriculture and 
Forestry, were most generous in supplying many specimens 
collected in the ocean area around Oahu during the previous 
year. Dr. Charles M. Breder, Jr., kindly read the manuscript. 

BALISTID-\E 

Batistes vidua, B. bursa, and B. capistratus were obtained in 
large numbers from fishing boats in Kewalo Basin along with 
occasional specimens of Balistipus rectanguliis, B. aculeatus, and 
Melichthys radiila. 

Two adult females of what is designated in the key as Canthi¬ 
dermis maculatus (Bloch) were secured from the University of 
Hawaii’s collection of fishes. One 258-mm. specimen was found 
in a collection of preserved fish obtained from Kewalo Basin 
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fishing boats during the summer of 1946. It was said to have 
been caught on hook and line in deep water off Oahu. The tail 
was mutilated and first dorsal spine broken, but otherwise it was 
in good condition. The other, a 275-mm. specimen, was caught 
in a net by the Territory’s fishery ship on June 15, 1947, and 
turned over to me the next day in excellent condition. 

Specimens of the genus Canthidermis are reported rarely from 
Hawaii. Only seven records could be found in the literature, and 
there is much confusion as to the identification of these few 
Hawaiian specimens. They have been listed under the following 
specific names; maculatus, angulosus, aureolus, oculatus, and 
rotundatus. Fowler (1928) has kept C. maculatus (= Balistes mac- 
ulatus of Bloch, 1786) distinct and synonymized the rest under C. 
roktndatus (= Balistus rotundatus of Marion de Proc6,1822). He 
mentions a number of differences in his descriptions of these two 
species, but on checking the literature they are found to be over¬ 
lapping or, as in the case of his head measurement for C. rotunda¬ 
tus (2 3/5 to 2 2/3), apparently based on immature specimens. 
Bleeker’s figure (1865) for a young specimen of oculatus conforms 
to this head measurement, but the adult angulosus figured in 
Jordan and Jordan (1922) measures well over three times in the 
standard length, falling into Fowler’s measurement for C. 
maculatus. 

The two specimens I obtained are apparently the same species 
and agree with the description (Jordan and Evermann, 1905) 
and figure (Jordan and Jordan, 1922) for C. angulosus. The 
somewhat variable characters are as follows: 

Specimen 1 

Slatidanl leugtli 258 mm ' 

Second dorsal iiii count 3 20 

An.d fin count 1 + 19 

vScalcs from gill opening to base of caudal 46^ 

Length of head in standard length 3Vd 

MONACANTHIDAE 

Monacanthus spilosoma and Cantherines sandwichiensts were 
the most common plectognaths brought in by fishermen at 
Kewalo Basin. At fish markets they are found among the small 
“trash” reef fishes sold for a few cents a pound. 

Owing to the mutilated tail, these values may be slightly small. 


Specimen 2 
275 mm 
3 -f 21 
3 -f 19 
52 
31'j 
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Several specimens of large (about 340 mm.) Alutera scripta as 
well as numerous 21. spilosoma and C. sandwichiensis were con¬ 
tained in the University’s preserved collection made within the 
year preceding the spring of 1947. 

OSTRACIIDAE 

One specimen of Ostracion diaphanus and four 0. lentiginosus 
were obtained from Kewalo Basin fishermen. They were both 
common in the recent collections of the University. 

The length of the middorsal, preocular, and ventral spines of 
0. diaphanus appears inversely proportional to the size of the 
fish, being greatly exaggerated in very young specimens (16 to 20 
mm.). Like the tail length of Lactoria cornutus (the older speci¬ 
mens have greatly elongated caudal fins) the length of the cara¬ 
pace spines in 0. diaphanus is obviously a function of age and is 
not significant in species identification. The young specimens 
examined have four or five transverse series of scutes posterior to 
the dorsal fin, and the preocular spines are divergent. None, 
however, showed spines on the dorsolateral ridges as did the 
adults. In body outhne the young closely resemble Lactoria 
fornasini. Since only small specimens (under 71 mm.) of L. 
fornasini have been found, it is possible that L. fornasini is the 
young of L. diaphanus. L. fornasini is separated from L. 
diaphanus on the basis that the preocular spines are parallel or 
divergent, the scutes behind dorsal fin are in three transverse 
series, and the dorsolateral ridges are absent. 

Fraser-Bruxmer (1940) points out that there are striking sex 
differences in certain species of the ostraciid fishes which have 
caused them in some cases to be identified as separate species. 
He found this to be the case with Ostracion lentiginosus Bloch and 
Schneider and 0. sebae Sleeker, the former being the female and 
the latter the male of the same species. We can now designate 
the species as 0. lentiginosus, since Bloch and Schneider’s descrip¬ 
tion (1801) precedes that of Sleeker (1851) for 0. sebae. 

TETRAODONTIDAE 

One specimen of Tetraodo^i meleagris and a number of T. 
hispidiis were in the University’s recent collection. The writer 
obtained two specimens of T. hispidus in Kaneohe Bay and 
many from Kewalo Basin fishermen. T. hispidus appears to be 
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the most common puffer fish of the Hawaiian Islands. Young 
preserved specimens (under 30 mm.) do not show spots on dorsal 
and lateral surfaces but have conspicuous lines on belly. 

CANTHIGASTERIDAE 

The writer found the Canthigasteridae to be the most difficult 
family of Hawaiian plectognaths to identify. There is only one 
genus known, and all the species are very similar in form. They 
probably do not get much larger than 160 mm. The preserved 
material varies in outline owing to the different stages of infla¬ 
tion at which the specimens were “fixed” when first preserved, 
but basically there is little difference in their forms. 

The color patterns and the distribution of prickles have tre¬ 
mendous individual variation. In the past, taxonomists who 
based species differences mainly on these apparently genetic or 
perhaps age or sex characters have split up this group into a 
number of species which are not valid. 

All of the canthigasterids have spotting to some degree. In C. 
jacta tor and C. margaritatus the spots are large, conspicuous, and 
evenly cover most of the body, whereas in C. amboinensis and 
C. rivulatus the spotting is smaller, less conspicuous, and un¬ 
evenly distributed. Pietschmann (1938), however, describes a 
specimen of what appears to be C. amboinensis in most aspects 
but which has large ocellated spots evenly distributed over the 
body. 

In most canthigasterids there is a tendency for the spots to be¬ 
come closely packed on some parts of the body, often fusing to 
form solid areas or definite patterns of lines. In C. rivulatus 
some individuals have one or two broad horizontal bands on the 
sides of the body while in others the “bands” are resolved into 
spots. Even the eonspicuous and usually radiating lines around 
the eyes of the canthigasterids are oftenfound,insoineindividuals, 
to be somewhat broken down into discontinuous lines or spots. 

In C. cinctus the broad saddle marks on th^ dorsal region are a 
fairly consistent and reliable pattern for species identification. 
Bleeker’s figure (1865), however, shows these marks fused to¬ 
gether to form a large, dark, dorsal area which breaks up into 
bands only as it descends laterally. 

It is obvious that a great deal of material must be collected and 
studied before the proper identification of Hawaiian canthigas¬ 
terids can be understood. Although the descriptions in the 
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literature have been studied, the key to the Canthigasteridae 
presented in this paper is based on the examination of compara¬ 
tively few specimens. 

The writer found no canthigasterids in the University’s recent 
collections, although a fresh adult male of C. cinctus and one of 
C. rivulatus were obtained from Kewalo Basin fishermen on 
May 14 and May 29, respectively. The following color notes were 
taken on the fresh specimens: 

Canthigaster cinctus. Standard length 101 mm.; D 9; AS. 
Base color gray blue with four wide brown saddle marks, the 
first above the eye and the last extending out along the dorsal 
margin of the caudal fin. The ventral margin of the caudal fin is 
also brown. Outside the brown areas, the body is speckled with 
bright yellow spots of various sizes, blending together in the 
belly region to form a solid, slightly paler yellow area. The spots 
do not blend together to form even a suggestion of radiating 
lines around the eyes. The iris is pale blue with brighter blue and 
a few yellow spots. Dorsal and caudal fins are pale yellow; 
other fins are colorless. 

STOM^CH PROPER 



Fig. 1 ^Median sagittal section of Canthigaster cinctus showing inflating mech¬ 
anism in the relaxed stat^. 

Canthigaster rivulatus. Standard length 104 mm.; D 9; 
A 9. Belly light with a purple midventral line. Sides irregularly 
spotted with purple and a few bright yellow spots encircled with 
purple blending into a pattern of purple lines on the head, back, 
and caudal region. A bright yellow rim is present around the 
anterodorsal margin of gill opening. The iris is pale yellow. The 
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dorsal and anal fins each have five yellow lines parallel to then- 
bases. Caudal region with irregular purple and yellow lines 
horizontal on penduncle, curving onto more of a vertical plane 
on the caudal fin. Prickles on belly are a bright yellow. Pectoral 
fins are colorless. 

The inflatable stomach of the tetraodontids and diodontids 
has been most recently discussed by Breder and Clark (1947). 
The inflating mechanism of the canthigasterids is essentially the 
same. (Fig. 1.) The oesophageal and pyloric sphincters hold the 
fluid gulped in by the mouth in the highly expansible stomach. 
The stomach is attached ventrally to the body wall, similarly to 
the condition in the tetraodontids. There does not appear to be 
any line of separation between the stomach proper and the ex¬ 
pansible ventral diverticulum. The length of the alimentary 
canal from mouth to anus is about two and one half times the 
standard length. The parietal peritoneum posterior to the 
pyloric sphincter is thick and non-expansible and contains the 
rest of the viscera. 


DIODONTIDAE 

One specimen of Diodon holacanthus was found in the Uni¬ 
versity’s recent collection, and two specimens of Chilomycterus 
affinis were obtained from fishermen at Kewalo Basin. 

MOLIDAE 

The three species of this family have been reported from the 
waters of Hawaii. Ranzania truncata is not known to attain the 
gigantic proportions of Mola mola and Mola lanceolatus, records 
for both of which exceed 10 feet, but the 3- to 4-foot adults still 
exceed those of any of the other families of the Plectognathi. 

The writer was unable to examine any recently collected 
specimens of this family, 

OTHER PLECTOGNATH FAMILIES 

The other two families in this order are not known from the 
waters of the Hawaiian archipelago, although it is possible that 
they inhabit the area but have not yet been reported. Triodon 
hursarius Cuvier, the single species of the family Triodontidae, is 
a rarely found form. The place nearest to Hawaii from which it 
has been reported is the Philippines (Herre, 1925), but it is not im¬ 
probable that its range extends to Hawaii as does that of many of 
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the Philippine plectognath species. The family Triacanthidae is 
represented by five species in Oceania (Fowler, 1928), none of 
wHch has yet been reported from Hawaii. Like Triodon, how¬ 
ever, these deep sea triacanthids may well live in the inade¬ 
quately studied, off-shore waters of Hawaii. 

EXPLANATION OF THE KEY 

The following key covers all the distinguishable species of the 
plectognath fishes that the writer could find listed from the 
waters of the Hawaiian archipelago. It is largely artificial, being 
based entirely on external and readily discernible features of the 
fish. It is workable for preserved as well as fresh material. In 
most cases the generic names used are those given by Fraser- 
Brunner, who bases his nomenclature on relationships deter¬ 
mined by internal as well as external anatomical studies of the 
genera of the Plectognathi. 

The outline drawings at the end of the key (figs. 2 to 9) are 
diagrammatic and for the purpose of emphasizing most of the 
characters used in the key and to show general differences and 
similarities in the forms of the various species. The only color 
patterns indicated in the figures are those that persist after the 
specimen has been preserved. Individual drawings have been 
modified from one or, more often, several figures, plates, and 
photographs in the literatiure, and a few are original. Wherever 
possible, they have been checked with actual specimens. The 
references consulted in making the key and illustrations are 
listed in the bibliography. 

Starred species are rare in Hawaii and known only from one or 
a few records. 

KEY TO THE SPECIES OF HAWAIIAN PLECTOGNATHI 

A. Jaws with distinct teeth. 

B. Spinous dorsal fin present; body with scales or movable plates. 

C. First dorsal fin composed of 3, rarely 2, spines; scales compara¬ 
tively large, rongh, bony, in a regular series forming a coat of 

mail; all soft fins with branched rays.Balistidae 

CC. First dorsal fin of one spine with minute rudiment at its base; 
scales minute, not bony, the edges spinescent, giving the body 
a rough velvety surface; scales not in a noticeably regular 
series, rarely in contact; soft dorsal, anal, and pectoral fins 

with unbranched rays.Monacanthidae 

BB. Spinous dorsal fin absent; body encased in an immovable carapace of 
hexagonal plates, only the jaws, bases of fins, and tail being free 
and covered by smooth skin.Ostraciidae 
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AA. JaWvS without distinct teeth, instead, a beak-like structure, with or without 
a median suture, is present in each jaw; spinous dorsal fin absent. 

D. Caudal region normally developed with a caudal peduncle; belly 

inflatable. 

E. Modified bcak-like structure of upper and lower jaws each 
divided by a median suture. 

F. One or two lateral lines, not always evident; back broadly 

rounded; nostrils well developed.Tetraodontidae 

FF. No lateral lines; back in most cases sharply ridged; nostrils 

obsolete or very small.Canthigasteridae 

EE. Modified beak-like structure of upper and lower jaws each un¬ 
divided ; body covered with deeply rooted spines.. Diodontidae 
DD. Body truncated behind dorsal and anal fins; without caudal peduncle 

and with caudal region aborted; jaws without median suture. 

.Molidae 

Balistidae 

A. Enlarged scales or osseous plates developed behind gill opening. 

B. Prcocular groove below nostril. 

C. Teeth uneven, more or less deeply notched, not incisor-like. 

D. Head entirely scaled up to lips. 

E. Distance from anterior bases of dorsal and anal fins 
equal or less than distance from snout to first dorsal 
spine. 

F. Scales from behind gill opening to tail with stout 
spines forming elevated lines which cover half of 

body. Batistes bursa Schneider 

FF. Elevated lines covering less than one-third of 

body and composed of small spines. 

. Batistes capistratiis Shaw 

EE. Distance from anterior bases of dorsal and anal fins 
greater than distance from snout to first dorsal spine. 

G. Caudal fin pale, much lighter in color than body 

. Batistes vidua Richardson 

GO. Caudal fin dusky or dark, about same shade as 

body. 

Batistes nycteris (Jordan and Evermann)* 
DD. vSnout with large naked area; cheek scales reduced to five 

or six widely spaced rows of tubercles. 

. Batistes fuscus Schneider 

CC. At least two middle teeth of upper and lower jaws even and in¬ 
cisor-like; body and fins dark; a pale line at base of dorsal and 

anal fins. Meliclithys buniva (Lac^p^de) 

BB. Preocular groove absent. 

H. A broad black band on side extending from eye to base of anal 

fin where it is wider than half the length of the anal fin. 

.. Batistipus rectangutus (Schneider) 

HH. No broad black band on side. 

I. About four diagonal stripes from middle of trunk to anal fin 
. Batistipus acuteatus (Linne) 
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II. Body covered with diagonal stripes. 

. Balistipus undulatus (Mungo Park) 

AA. Gill opening with ordinary scales behind it; preocular groove present. 

J. Chin projecting; cheek with three to five narrow parallel grooves; 

dorsal spines two. Xanthichthys ringens (Linn6) 

J J. Chin not projecting; cheek without grooves; dorsal spines three. 

. Canthidermis maculatus (Bloch) ^ 

Monacanthidae 

A. Dorsal and anal fins each with less than 45 rays; pubic bone with a spine 
at its tip. 

B. Body without spots and without a pattern of lines on side of head. 

C. Eye large, wider than gill opening; pelvic spine well formed; 

lower jaw protruding noticeably. 

. Paramonacanthus garretti Fowler* 

CC. Eye moderate, less than gill opening; pelvic spine short; lower 

jaw not protruding noticeably. 

. Cantherines sandwichiensis (Quoy and Gaimard) 

BB. Body with spots and/or with a pattern of lines on head. 

D. Pelvic spine j ointed, movable. 

. Monacanihus spilosoma Lay and Bennett 

DD. Pelvic spine immovable. 

E. Body conspicuously spotted; lacking a pattern of lines on 

head. Cantherines howensis (Ogilby)* 

EE. Body weakly spotted; having a pattern of lines on side of 

head. Ca7it1ierines pardalis (Riippell) 

AA. Dorsal and anal fins each with more than 45 rays; pelvic spine lacking. 

F. Caudal fin nearly truncate, shorter than head; snout convex. 

. Alutera monoceros (Linne)* 

FF. Caudal fin with rounded angles, longer than head; snout concave. 

. Alutera scripta (Osbeck) 


OSTRACIIDAE 

A. Carapace with no midventral keel and closed behind dorsal and anal fin. 

B. Carapace without spines. 

C. Ventral surface convex; body heavily and almost completely 

spotted. Ostracion leniiginosiis Bloch and Schneider® 

CC. Ventral surface slightly concave; spotting mostly confined to dor¬ 
sal area. Ostracion cubicus Linne* 

BB. Carapace with 2 preocular spines and 2 spines terminating ventral 
keels. 

^ This includes C, rotundatus (Marion de Proce) in Fowler (1928). On the basis 
of rather intensive examination of the literature and the limited material available 
for inspection, no reliable differences between C. maculatus and C. rotundatus could 
be found and therefore they are listed as the same species in this paper. 

® This includes O, sehae Bleeker which has been shown to be the male of 0. len- 
tiginosus by Fraser-Brunner (1940). 
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D. Dorsal surface with a large median spine. 

E. Small spines on dorsolateral crest posterior to orbit. 

. Lactoria diaphamis (Schneider) 

EE. No spines on dorsolateral crest posterior to orbit. 

. Lactoria fornasini (Bianconi) * 

DD. Dorsal surface without a large median spine. 

. Lactoria cornuius (Linne)* 

AA. Carapace with a midventral keel and open behind dorsal and anal fin. 

. Aracana aculeata (Houttuyn)* 


Tetraodontidab 

A. A ventrolateral ridge on each side of caudal peduncle. 

B. Erectile small spines covering most of body; dorsal rays 8. 

. Lagocephalus hypselogenion (Bleeker) 

BB. Erectile spines confined to inflatable abdomen; dorsal rays 12 to 14 .. 

. Lagocephalus lagocephalus (Linn6)* 

AA. Caudal peduncle lacking ventrolateral ridges. 

C. Skin in most cases entirely smooth, free from spines; body with no 

spotting or other conspicuous patterns. 

. Spheroides cutaneous (Gunther)* 

CC. Skin with many fine, setae-like spines; body spotted. 

D. Dorsal region of body with conspicuous and regtdarly spaced 
light spots. 

E. Body almost completely covered with small whitish spots... 

. Tetraodon meleagris Schneider 

EE. Spotting does not extend over inflatable ab domen. 

. Tetraodon kispidus Linni 

DD. Spotting dark and irregularly spaced. 

. Tetraodon nigropunctatus Bloch and Schneider* 

Canthigasteridae 

A. No broad, dark, saddle marks across back. 

B. Dorsal fin count 11 to 13. Cafithigaster amboinensis (Bleeker)^ 

BB. Dorsal fin count 10 or less. 

C. Body with large, conspicuous, light spots. 

D. Caudal fin ,Canthigaster margaritatus (Riippell)* 

^ The single Hawaiian record for C, striolatus (Quoy and Gaimard) reported from 
Maui by Fowler (1928) is apparently a specimen of C. amboinensis^ Miss Myvanwy 
M. Dick of the Museum of Comparative Zoology at Harvard was kind enough to 
send the original specimen (M.C.Z. No. 31181) and, on checking the measurements, 
I found that fin ray counts (D 1 + 12, A 1 + 10) and, markings (particularly the 
dark bases of the dorsal and anal fins) were in accord with those given by Jordan and 
Evermann for C oahuensis (Jenkins) and C. psegma Jordan and Evermann, both of 
which I believe Fowler (1928) is correct in synonymizing under C, ambionensis, 
Pietschmann’s single record for C. polyophthalmus (1938) is, for the purposes of this 
key, considered as belonging to C. amboinensis although, as Pietschmann points out, 
a greater amount of material is needed before its identification can be established. 
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DD. Caudal fin without spotting. 

. Canthigaster jactator (Jenkins)*^ 

CC. Body without large spots; usually with a dark band on side, ex¬ 
tending from upper margin of gill opening to upper caudal 

base. Canthigaster rimdatus (Schlegel) 

AA. Three or four broad, dark, saddle marks across back. 

. Canthigaster cinctus (Richardson) 


Diodontidae 

A. Dermal ossifications mostly two rooted; spines rather slender and erectile. 

B. Frontal spines not longer than postpectoral spines. 

. Diodon hystrix Linnd^ 

BB. Frontal spines long, usually longer than postpectoral spines, about 

twice as long as eye in adult. Diodon holacanihus Linne^ 

AA Dermal ossifications mostly three-rooted, each with a short, stout, immov¬ 
able spine. Chilomycieris affinis Gunther 

Molidae 

A. Body oblong, depth more than two times in length; skin smooth, tessel- 

ated with small hexagonal plates; gill rakers free. 

. Ranzania truncata (Gmelin) 

AA. Body roundish, depth less than two times in length; skin thick and rough, 
without hexagonal plates; gill rakers concealed in thick skin. 

B. Caudal region rounded. Mola mola (Linne) 

BB. Caudal region ending in a median fleshy flap. 

. Mola lanceolatns (Lienard) 
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BaLISTES CAPISTRATUS 




BaLISTES NYCTERi5 




Fig. 2. Species of the family Balistidae. 
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Balistipus undulatus 




XaNTHICHTHYS RiNQENS CaNTHIDERWIS MACUUTU5 


Fig. 3. Species of the family Balistidae (concluded). 
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Pa RAMON ACANTHUS OARREHl 




CANTHERINES sandwich 1EN5IS MONACANTHUS SPILOSOMA 



CANTHERINES HOWEN5IS CANTHERINES PARDALI5 



ALUTERA MONOCEROS ALUTERA 5CR1PTA 


Fig. 4. Species of the family Monacanthidae. 
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OSTRftClON LENTlCqlNOSUS OSTRACfON CUBICUS 



LACTORIA DIAPHANUS lACTORIA FORNASINI 



Aracana ACULEATA 

Fig. 5. Species of the family Ostraciidae. 
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UaOCEPHALUS HYPSOQENION LAGOCEPHALUS LAGOCEPHALUS 



SpHEROIDES CUTANEU5 



TETRAODON /AELEAC^RIS 



Fig. 6. Species of the family Tetraodontidae. 
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CANTHiqASTER WABOINENSIS 





Fig, 7. Species of the family Canthigasteridae 
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CHILOfAYCTERlS AFFINIS 

Fig. 8. Species of the family Diodontidae. 
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NEW PONERINE ANTS FROM EQUATORIAL 

AFRICA 

By Neal Albert Weber^ 

Descriptions of new species in the genera Discothyrea, Probo- 
lomyrmex, Centromyrmex, and Asphinctopone are presented in the 
present paper. They are rare, archaic relicts of interest to the 
student of zoogeography, while the blind Centromyrmex has 
striking adaptations for locomotion in subterranean termite 
nests and for preying on these insects. The genera have not pre¬ 
viously been taken outside of coastal west Africa or south Africa, 
and the present records extend the range markedly east or north 
to indicate that the species represent remnants of an ancient 
continental distribution. 

The genus Discothyrea has a tropicopolitan distribution and in¬ 
cludes New Zealand, which must have acquired it before or in 
the Mesozoic. The genus Probolomyrmex, in the same tribe, 
Proceratiini, has hitherto been known from a species represented 
by west and south African specimens, a species in Java, one in 
Bolivia, and two in Panama The genus Centromyrmex, of the 
tribe Ponerini, is known from a species in Rhodesia, Angola, and 
Portuguese East Africa, and a second species from Cameroon as 
well as from the Neotropical and Indo-Malayan regions. The 
new species, like the Indo-Malayan feae Emery, is probably an 
obligatory predator on termites. The worker was helpless when 
exposed to the light and seemed incapable of locomotion on the 
ground The genus Asphinctopone, of the tribe Ponerini, has 
hitherto been known from one worker taken in Nigeria in 1912. 
The finding of a second specimen in east central French Equa- 


^ Swarthmore College, Swarthmore, Pennsylvania. 
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tonal Africa confirms the generic diagnosis and adds a distinct 
second species. 

The ants were collected less than 5 degrees from the Equator 
on the Central African Expedition of the American Museum of 
Natural History, Dr. James L. Clark, Leader, by me as the 
expedition biologist. The holot 3 rpes are deposited in the collec¬ 
tions of this museum. 

Discoth 3 n:ea patrizzii, new species 

Female (Dealate): Length 1.7 mm., of thorax 0.52 mm. 
Head in front view, excluding mandibles, one and one-fifth 
times longer than broad back of eyes; occipital margin truncate, 
comers broadly rounded, sides feebly convex and converging 
slightly anteriorly, anterior clypeal margin produced as a 
broadly convex lobe over the bases of the mandibles; eyes 
blackish, about 0.09 mm. in diameter, convex, situated closer to 
the mandibular bases than their diameters; ocelli large and 
prominent; frontal carinae fused and vertical, produced as a 
semicircular lobe; mandibles short, stout, and convex, with a 
single long, acute apical tooth and a straight, seemingly minutely 
denticulate, cutting margin; antennae eight-segmented, scapes 
as usually held attain a level with the middle of the eyes, terminal 
funicular segment 0.19 by 0.11 mm.; one and two-thirds longer 
than the remainder of the funicular segments taken together, the 
entire funiculus 0.34 mm. long and slightly shorter than the 
scape. Thorax from above with pronotum evenly convex in 
front, epinotal angles feebly tuberculate; in side view with 
evenly convex pronotum passing posteriorly into a plane re¬ 
mainder, the epinotal declivity concave. Petiole in side view 
with high scale convex in front, concave behind, ventral surface 
produced in a U-shaped lamella. Gaster from above with only 
the first and second segments visible, anterior margin truncate, 
sides subparallel and feebly convex, posterior margin evenly 
rounded; sting stout and exserted from completely retracted 
terminal segments. Legs slender and of moderate proportions. 

Dull, densely punctate, producing a coriaceous effect which in 
strong light is sub-lucid. Pilosity consisting solely of a minute, 
short, appressed pubescence generally distributed over the 
body. 

Yellowish brown, margins of the segments darker, ocelli and 
eyes on separate blackish spots. 
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Worker: Length extended 1.6 mm., of thorax 0.45 mm. 
Head in front view, excluding mandibles, one and one-third 
times longer than broad, occipital margin truncate, angles 
broadly rounded, sides convex and converging slightly to the 
clypeus which is produced anteriorly as a broadly convex lobe 
over the mandibles; eyes blackish, about 0.04 mm. in diameter, 
situated less than two of their diameters from the bases of the 
mandibles; antennae short and stout, scape clavate, terminal 
segment of funiculus 0.20 by 0.11 mm. andlonger than the preced¬ 
ing funicular segments taken together; frontal carinae fused and 
vertical, produced as a convex lobe; mandibles short, stout, con¬ 
vex. Thorax in side view evenly convex above, angulate at the 
epinotum, with feebly concave declivous surface; viewed from 
above with straight sides converging behind from the evenly 
convex anterior pronotal margin, epinotum angulate at the 
corners and slightly concave between. Petiolar scale in side 
view thick, convex anteriorly, ventral surface produced in an 
evenly convex lobe directed slightly forward; viewed from above 
transversely rectangular, sides rounded as even convexities con¬ 
verging forward, so broader behind than in front, approximately 
0.19 by 0.09 mm. 

Sculpturing, pilosity, and color as in the female. 

Holotype: One female taken February 5, 1948, in approxi¬ 
mately latitude 01 ° 38' S., longitude 35 ° 17' E., Kenya. The ant 
came from the floor cover of leaves and humus of a densely 
wooded donga or ravine of the high (5500-5800 feet) east 
African plains. 

Ergatotype : One worker taken in 1945 in Nairobi, Kenya, by 
Saverio Patrizzi. 

The eight-segmented antennae separate this species readily 
from the nine-segmented hewitti Arnold, oculata Emery, and 
traegaordhi Emery, as does also the smaller size. The lobate 
fused frontal carinae of hewitti are produced as a triangular 
plate. 


Probolomyrmex parvus, new species 

Female (Dealate) : Length extended 2.06 mm.; of thorax 
0.67 mm. Head in front view, including the scarcely visible 
mandibles, one and one-third times longer than broad, occipital 
margin truncate, corners broadly rounded, sides subparaUel, 
feebly convex, clypeus produced anteriorly as a convex lobe be- 
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neath which the external margin of the mandibles is barely 
visible; ocelli prominent; eyes convex, situated in front of 
middle of head; frontal carinae fused and produced as a vertical, 
rounded, nearly right-angled lobe; mandibles short, stout, con¬ 
vex; antennal scapes short, stout, clavate, slightly bowed out, 
attaining a level just behind the posterior margin of the eyes, 
funicular segments 2-11 gradually increasing in size and forming 
an indistinctly four-segmented club. Thorax from above 
broadest through the pronotum which is convex anteriorly, the 
epinotum with feebly convex sides and sharply emarginate pos¬ 
teriorly; thorax in side view with pronotum rising sharply to a 
small convexity forming an angle with the general broadly con¬ 
vex dorsal surface, epinotum with short, feebly convex basal 
surface forming a rounded, obtuse angle with the angulately 
concave declivous surface. Petiole not pedunculate in front 
and forming a peduncle behind the node formed in part by the 
articulation with the gaster, from above with node convex in 
front and marginately concave behind, in side view with node 
rising in an even convexity to the posterior surface and making 
an acute angle with it, descending posteriorly in a concavity, 
ventral surface with a large angulate lobe which is straight an¬ 
teriorly and posteriorly. Gaster from above with first segment 
smaller than the second and constricted from it, narrowed to the 
truncate anterior margin; segments following the second not 
visible from above, sting not exserted in the specimen. Legs 
moderately long and slender. 

Sub-lucid, finely and densely punctate with a coriaceous 
appearance. Pilosity consisting of a dense, pale yellow, ap- 
pressed pubescence evenly covering the body. 

Body a duU, pale brown with infuscated sutures, legs more 
yellowish brown. 

Holotype : One worker taken February 17,1948, just within 
Uganda at Busnia on the Kenya-Uganda border. The ant was 
among humus and leaves, at the base of a tree with a few bushes 
forming an island in a banana plantation. 

This species differs markedly from the only African species re¬ 
corded, filiformis Mayr of south and west Africa. It is much 
smaller, has the clypeus less extended over the mandibles, the 
epinotum more angulate, and the petiolar node thmner. 
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Centromyrmex congolensis, new species 
Worker: Extended length 6.3 mm.; of thorax 1.8 mm. Head 
in front view squarish, exluding mandibles one and one-sixth 
times broader than long, occipital margin truncate, feebly con¬ 
cave, corners rounded anteriorly, anterior clypeal margin pro¬ 
duced in a broad, truncate lobe; frontal lobes short, feebly con¬ 
vex; eyeless; mandibles falcate, outer margin broadly convex, 
cutting margin about twice as long as inner basal margin and 
with about 10 feeble and irregularly spaced denticles, apex in the 
form of an acute tooth; antennal scapes long and slender, slightly 
exceeding the occipital corners, gradually enlarged and bowed 
distally, first funicular segment longer than the following two 
segments taken together, following segments gradually thicken¬ 
ing and lengthening to an indistinctly four- or five-segmented 
club, terminal segment equal in length to the three preceding 
ones taken together. Thorax from above with evenly convex 
pronotal margin, the pronotum being transversely crescent 
shaped, promesonotal suture marked and impressed, meso- 
epinotal region broadly and smoothly impressed, the lateral 
impressions rising obliquely forward to meet at an angle, thus 
isolating the epinotum as a rounded node; thorax in side view 
with pronotum rising sharply to form a slightly obtuse angle, 
mesonotum rising sharply above the pronotum and smoothly 
sloping into the meso-epinotal impression, the latter broad and 
saddle shaped, epinotum in the form of a large, convex tubercle. 
Petiole from above with narrow, distinct peduncle and large 
node which is broader than long, broader behind than in front 
and with truncate posterior margin; in side view with node 
evenly convex above and ventral surface with a short, acute 
spine forwardly directed. Gaster elongate-ovate with sharply 
truncate anterior margin and convex anterior angles; five seg¬ 
ments exposed dorsaUy, of which the fifth is more constricted 
from the preceding than any others; sting long and exserted. 
Legs short and stout, the coxae strongly incrassate, the femora 
less so, middle tibia covered with sharp spines, the others with 
far fewer and more slender spines, tarsi spinose. 

Shining; head finely striate-punctate, the frons largely smooth 
except for piligerous punctations, thorax with similar piligerous 
punctations, and irregularly striate, gaster and appendages 
smooth except for the same piligerous punctations. 

Pilosity of yellow, upright hairs of variable lengths, clypeus 
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with two long, fine hairs projecting over the mandibles, inner 
surface of mandibles below the denticles with shorter hairs, en¬ 
tire surface generally with scattered hairs; pubescence confined to 
the legs distally and the funiculi. 

Brownish yellow, appendages slightly darker. 

Holotype: One worker taken March 1, 1948, at Niangara, 
Belgian Congo. It was just beneath the soil surface under a thin 
cover of dead leaves of mango and oil palm. The ant seemed 
completely helpless when exposed to the daylight and writhed 
about when placed on the ground or in my palm. It made no 
attempt to run away, curling and uncurling without stinging, 
though it had a long, stout sting. Obviously its habitat was ex¬ 
clusively hypogeic, as the lack of eyes also indicates. 

This remarkable ant has its middle tibia much more spinose 
than the fore and hind tibia, while the fore tibia is much more 
massive and differently proportioned compared with the others. 
It is possible that these structures, together with the generally 
stout legs, including large, globose coxae, protect the legs from 
being severed at any point by the strong mandibles of soldier 
termites. They are adapted for locomotion through the tenuous 
galleries of termites, where the ants may encounter their prey. 
The pair of hairs on the anterior clypeal margin and the short, 
stout hairs below the denticles on the mandibles must serve a 
sensory purpose to inform the ant when it has moving prey to 
seize. The scattered hairs over the entire surface are also doubt¬ 
less sensory in lieu of eyes. 

From C. constanciae Arnold of Rhodesia the present species 
differs distinctly in larger size, in less angular thorax and epino- 
tum, and in other ways. It appears to differ from C. sellaris 
Mayx of the Cameroons in larger size {sellaris is given as 5.3 mm., 
and Santschi remarks that his specimens are still smaller) and in 
other ways though comparison is difficult because Mayr’s de¬ 
scription consists primarily of a comparison with an Indo- 
Malayan species,/eoe Emery. 

This Indo-Malayan species has been repeatedly taken from 
the nests of termites, including the fungus-grower Microtermes 
palUdus Haviland, Termes species, Odontotermes javanicus Holm¬ 
gren, Capritermes species, Nasutitermes species; and as the 
variety ceylonicus Forel in nests of Heterotermes ceylonicus 
Holmgren. 
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Asphinctopone lucidus, new species 

Worker: Extended length 3.5 mm.; of thorax (including 
neck) 1.1 mm. Head in front view, excluding mandibles, one and 
one-fifth times longer than broad, occipital margin feebly convex, 
corners broadly rounded, sides feebly convex; clypeus with a 
median carina which projects slightly over the anterior margin, 
the latter otherwise slightly concave medially and produced 
laterally on each side as an obtuse angle which projects over the 
cutting margin of the mandibles; frontal lobes fused, flat, short, 
and convex; eyes about 0.04 mm. in diameter, situated at the 
sides about four of their diameters from the base of the mandi¬ 
bles; mandibles narrow, triangular, evenly convex on their 
lateral margins, with five or six teeth exposed beyond the 
clypeal lobe; antennal scapes distinctly exceeding occipital 
angles, slender, slightly enlarged distally, slightly longer than 
the funiculus to the terminal segment, funiculus with three-seg¬ 
mented dub equal in length to the preceding seven taken to¬ 
gether. Thorax from above wdth well-developed neck, behind 
which the pronotum rises as an even convexity and is broader 
than the remainder of the thorax; mesonotum small and trans¬ 
versely elliptical, well marked from the pronotum and epinotum; 
meso-epinotal impression deep, epinotum with sides flattish and 
converging up to the basal surface, declivous surface plane and 
marginate at the side; thorax in side view forming one general 
arc interrupted by promesonotal and a much deeper meso- 
epinotal impression, the epinotal declivous surface being 
flattened. Petiolar node high and scale-Hke, in side view with 
sides converging to a narrow, convex apex; viewed from in 
front the scale has convex sides broadest above the middle and a 
slightly angulate convex apex. Gaster from above elongate- 
ovate, evenly convex anteriorly, first and second segments 
approximately equal in length and forming about two-thirds of 
the gaster; sting of moderate dimensions and exserted. Legs 
long and slender, of moderate proportions. 

Shining; head densely and finely, thorax and especially 
epinotum more sparsely but coarsely, gaster and appendages 
except mandibles finely, punctate; mandibles with a few 
piligerous punctures. Hairs largely absent except for a dense 
yellow tuft at the apex of the gaster; pubescence moderately 
fine and dense, especially on the antennae and legs, but sparsely 
on the gaster. 
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Uniformly bright ferruginous. 

Holotype: One worker taken March 12, 1948, 5 miles west of 
Bangassou, Ubangi-Shari, French Equatorial Africa. The ant 
was in well-developed gallery forest extending up a watercourse 
from the Mbomu River and was beneath damp leaves on the 
forest floor. 

The genotype, A. silvestrii Santschi, described from Nigeria in 
1914, differs distinctly in having antennal scapes failing to reach 
the occiput, the epinotum more steeply declivous, the petiolar 
scale thicker, and in other ways. 
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Fig. 1. Outline of antennal funiculus of female of Discothyrea patrizziij new 
species. 

Fig. 2. Lateral outline of thorax and abdomen of female of Probolomyrmex 
parvus, new species. 

Fig. 3. Frontal view of head of worker of Centromyrmex congolensis, new 
species. 

Fig. 4. Dorsal view of thorax and abdomen of worker of Centromyrmex 
congolensis, new species. 

Fig. 5. Frontal outline of head of worker of Aspliinctopone lucidus, new 
species. 

Fig. 6. Lateral outline of thorax and abdomen of worker of Aspliinctopone 
lucidus, new species. 

Fig. 7. Outline of antenna of worker of Asphmctopone lucidus, new species. 
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THE DISTRIBUTION OF OENEIS TATGETE 
GEYER IN NORTH AMERICA WITH DESCRIP¬ 
TIONS OF NEW SUBSPECIES (LEPIDOPTERA, 

SATYRID^) 

By Cyril Franklin dos Passos 
INTRODUCTION 

This is the first of a contemplated series of papers devoted to 
the Nearctic species of Oeneis Hiibner ([1819 ], p. 58). It is to be 
followed by others dealing with single species or groups of re¬ 
lated species. In these papers an effort will be made to untangle 
the involved synonymies of this difficult genus, clearly define the 
specific entities, especially by figures whenever possible, and 
show their distribution on this continent. It is hoped that the 
effort wiU result in clarifying the status of certain names and 
eventually lead to a revision of the genus. 

The genitalia of Oeneis possess some excellent characters for 
its division into groups, chiefly in the length and breadth of the 
uncus and the form of the clasps. In Oeneis taygete Geyer 
([183(1], pi. [17]), the species discussed in this paper, the uncus is 
rather broad, and the clasps have one distinct tooth arising near 
the middle of the costa. About six other species of Nearctic 
Oeneis comprise the so-called taygete group. 

The insect itself is comparatively stable in pattern. Wherever 
it is met it is instantly recognizable so that the subspecific 
characters are not very prominent or clearly defined unless good 
series are under examination. It has been thought well, how¬ 
ever, to propose three new subspecific names as these differ 
suflSciently from one another and indicate the limits of the 
species habitat at its southeastern, south central, and western 
ranges. It is doubtful whether any more names are warranted. 
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All reference to Oeneis bore hanburyi Watkins (1928, p. 617) has 
been omitted purposely from this paper. The present author does 
not believe that hanburyi should be referred to taygete. It does 
not have White‘ veins on the under side of the secondaries, 
which is one of the prominent characters of taygete. It is true 
that this disposition of hanburyi leaves a gap in the distribution 
of taygete extending from the western coast of James Bay to the 
region of the Mackenzie Delta. But this territory, consisting of 
barren grounds, is quite different from the other regions in 
which taygete flies and may not be ecologically suitable for this 
species. Also, there may be areas within this region, thus far 
little explored and collected, where taygete does occur but has not 
yet been reported. However, when the choice of including or ex¬ 
cluding hanburyi must be made, it seems better for the present to 
decide against such inclusion. 

The author desires to express his sincere appreciation and 
grateful thanks to Dr. W. R. Sweadner, Curator of Entomology, 
Carnegie Museum, for the generous loan of all specimens of 
taygete in the collection of that institution. These included long 
series from remote localities in the far north and were of great 
assistance in tracing the distribution of this insect. 

All photographs herein reproduced were taken by the author. 
The figures are about four-fifths natural size. 

Oeneis taygete taygete Geyer 
Figures 1-2 

Oeneis Taygete Geyer, in Hiibner, [1S30], Sammlung exotischer Schmetter- 
linge, [vol. 3, pi. 17], figs. 1-4, 

Chionohas Bootes Boisduval, {pariim)^ 1S32, leones historique des lepidop- 
teres, vol. 1, p. 191, pi. 37, figs. 4-0. 

Satyrns Bootes, Duponchel, 1832, Histoire naturelle des lepidopteres, supple¬ 
ment, vol. 1, p. 211, pi. 32, figs. 3-5. 

Chionohas Bootes Boisdiival, 1S3G, Species general, vol. 1, pi. 13, fig. 3. 

Chionobas Bootes, Boisduval and LeConte, (partim), [1837], Histoire gen- 
^ale... des lepidopteres, p. 2 IS. 

Fapilio Kymphalis Bootes, Geyer, in Hubner, [September, 1837- 

1838], Sammlung Europaiseber Schmetterlinge, vol. 1, pi. 207, figs. 1025-1028. 

Chionohas Bootes, Herrich-Schaffer, [1844],... Schmetterlinge von Europa, 
vol. 1, p. 69, pi. 80, figs. 391-392. 

Oeneis Taygete, Herrich-Schaffer, [1844], op, riL, vol. 1, p. 70, [1843], ?pl. 
24, figs. 112-115. 

^ All color terms are those employed in “Color standards and color nomenclature” 
by Robert Ridgway, Washington, D. C., 1912, published by the author. 
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Hipp[archia] Bore, Mosciiler (nee Schneider), 1848, Stettiner Ent. Zeitschr., 
vol. 9, p. 173. 

Chionohas Taygete, Westwood, [1851], The genera of diurnal Lepidoptera, 
vol. 2, p. 383. 

1 Chionohas Bootes, Wallenoren, 1853, Skandinaviens Dagfjarilar, p. 46. 

Chionohas Taygete, Moschler, 18()(), Wiener Ent. IMonatschr., vol. 4, p. 342. 

Chionohas Bootes, Moschler, 1860, ibid,, vol. 4, p. 342. 

Chinohas Taygete, Moschler, 1863, ibid., vol. 7, p. 213. 

Chionohas Bore, Scudder Schneider), 1865, Proc. Ent. Soc. Philadelphia, 
vol. 5, p. 10. 

Chionohas Bootes, Scudder, 1865, ibid,, vol. 5, i)p. 10,13. 

Chionohas Taygete, Scudder, 1865, ibid., vol. 5, pp. 10, 13. 

Chionohas Taygete, Moschler, 1870, Stettiner Ent. Zeitschr., vol. 31, p. 123. 

Chionohas Bootes, Moschler, 1870, ibid., vol. 31, p. 124. 

Oeneis Polixenes Bootes, Kirby, 1871, A synon^nnic catalogue of diurnal Lepi¬ 
doptera, p. 70. 

Oeneis Polixenes Taygete, Kirby, 1871, op. cit., p. 70. 

Chionohas ITaygete (Bootes), Couper, 1872, Canadian Ent., vol. 4, p. 204. 

Oeneis Taygete, Scudder, (partini), 1875, Bull. Buffalo Soc. Nat. Sci., vol. 2, 
p. 240. 

Chionohas Taygete, Strecicer, 1878, Butterflies and moths of North America, 
p. 153. 

Oeneis Bore variety Taygete, Lang, (partim), 1884, Butterflies of Europe, p. 
270, 

Oeneis Taygete, Elwes and Edwards, 1893, Trans. Ent. Soc. London, pp. 
463,473. 

Oen[eis] taygete, Heyne, in Rtihl, [1893], Die palaearktischen Grossschmetter- 
linge, vol. 1, p. 523. 

Oeneis taygete, Holland, 1898, The butterfly book, p. 223, pi. 27, fig. 6. 

Oeneis Borev. Taygete, Staudinger and Rebel, (partim), 1901, Catalog der 
Lepidopteren des Palaearctischen Faunengebietes, p. 52. 

}Chionohas Taygete, Bell, 1901, Ann. Repl. Geol. Sur\^ Canada, for 1898, 
new ser., vol. 11, p, 38 m. 

Chionohas taygete, Dyar, 1902, Proc. Ent. Soc. Washington, vol. 5, p. 42. 

Oeneis hore kiygete, Seitz, 1908, Macrolepidoptera of the world, vol. 1, p. 119. 

Oeneis taygete (= hootes Bdv.), Weymer, in Seitz, 1911, Macrolepidoptera of 
the world, vol. 5, p. 231, pi. 50g. 

Oeneis taygete, Gibson, (partim), 1920, Report of the Canadian Arctic expedi¬ 
tion 1913-18, vol. 3, pt. 1, p. 12i, pi. 1, fig. 1. 

Oeneis taygete, McDunnough, 1921, Canadian Ent., vol. 53, p. 82. 

Oeneis taygete, Holland, 1931, The butterfly book, revised ed., p. 197, pi. 27, 
fig. 6. 

Oeneis taygete, DOS Passos, 1939, Bull. Cheyenne Mt. Mus., vol. 1, pt. 2, p 
S-10. 

Since the original description of taygete consists of figures only, 
it may be convenient for those who do not have access to 
Hiibner’s work to have before them the following verbal descrip¬ 
tion. 
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Male 

Expanse 40 to 43.4 mm., neotype 41 mm. 

Above: Primaries Raw Umber or Sayal Brown. Costal, 
outer, and part of inner margins with a narrow, Chestnut-Brown 
or Cinnamon-Brown line. Costa flecked with Cinnamon-Brown 
and White along basal area. Patch of darker androconia both 
sides of median vein extending to end of cell and basally to 
center of inner margin, lower patch being triangular. Outlined 
median band and broken submarginal band of under side very 
faintly showing through. Very seldom with a small. White 



Figs. 1-2. Oeneis taygele taygete Geyer, neotype male, upper and under sides. 

Figs. 3-4. Oeneis bootes (Boisduval), type male, upper and under sides. 

pupilled subapical ocellus ringed with Black (neotype). Veins 
Antique Brown in basal area, blending into color of wings in dis- 
cal and limbal areas. Fringes Avellaneous or TiUeul Buff 
checkered with Chestnut-Brown at veins. Secondaries Sayal 
Brown or Ochraceous-Buflf, with dark median band and broken 
submarginal band of under side showing through. Basal and 
discal areas somewhat hairy. Marginal line, veins, and fringes 
as on primaries. 

Below : Primaries same color as above but paler. Costa and 
apex flecked with Light Seal Brown and White, usually with a 
faint. White subapical point. Faintly outlined median band 
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slightly produced beyond cell, somewhat darker than wings, 
more heavily marked along edges and towards costa. Indistinct, 
broken. Hay’s Brown submarginal band becoming obsolete to¬ 
wards inner margin. Veins Aniline Yellow in basal area, flecked 
with White in apical and limbal areas, blending into color of wings 
in limbal area. Marginal line and fringes as on upper side. 
Secondaries with irregular median band of Light Seal Brown, 
arising in center of costa and terminating at anal angle, flecked 
with Mars Brown and White between darker borders of band; 
dentate and crenulate on outer side, more regular on inner side, 
separated from basal area and broken submarginal band, both 
same color as center of median band and flecked with White, by 
basally narrower and distally broader lighter or Pale Olive-Buff 
areas, narrow submarginal band shading to hght area adjoining 
median band. Costa same color as median band flecked with 
White. Veins Aniline Yellow flecked with White at base. White 
beyond. Marginal line of Light Seal Brown. Fringes as on 
upper side. 

Head covered with hairs darker than basal color of wings on 
upper side; eyes Black; antennae ringed with Black and White, 
under side of club and distal half of antennae Capucine Yellow; 
palpi White above and at sides with Black hairs below; thorax 
and abdomen Black sparsely covered with hairs concolorous with 
wings on upper side; legs concolorous with basal area of wings on 
under side. 


Female 

Expanse 41.5 to 46.5 mm. 

Above: Primaries Clay Color or Cinnamon-Buff. Basal and 
discal areas darker than limbal area. Costal, outer, and part of 
inner margins with a narrow, Prout’s Brown line. Basal area of 
costa slightly flecked with Clay Color and White. Outlined 
median band and broken submarginal band of under side very 
faintly showing through. Very occasionally with a faint, White 
subapical point and three or more indistinct, Cream-Buff sub¬ 
marginal spots between veins. Veins and fringes as in male. 
Secondaries Cinnamon or Chamois, with dark basal area, median 
band, and broken submarginal band of under side showing 
through. Very occasionally with four or five Cream-Buff sub¬ 
marginal dots between veins. Basal and discal areas somewhat 
hairy. Marginal line, veins, and fringes as on primaries. 
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Below : Primaries same color as above but somewhat paler. 
Costa and apex flecked with Vandyke Brown and White, occa¬ 
sionally with a faint, White subapical point. Faintly outlined 
median band usually slightly produced beyond cell, somewhat 
darker than wings, more heavily marked along edges and towards 
costa. Indistinct, broken. Hay’s Brown submarginal band be¬ 
coming obsolete towards inner margin. Very occasionally with 
one WTiite subapical point and three to four Chamois submar¬ 
ginal dots. Marginal line, veins, and fringes as on upper side. 
Secondaries with irregular median band of Seal Brown, arising in 
center of costa and terminating at anal angle, flecked with Verona 
Brown and White between darker borders of band; dentate and 
crenulate on outer side, rather regular on inner side, separated 
from basal area and broken submarginal band, both same color as 
center of median band and flecked with White, by basally nar¬ 
rower and distally broader lighter or Pale Olive-Buff areas, nar¬ 
row submarginal band shading to light area adjoining median 
band. Costa same color as median band flecked with White. 
Very occasionally with four to five indistinct. Chamois submar¬ 
ginal spots between veins. Marginal line of Vandyke Brown. 
Veins and fringes as on upper side. 

Head, eyes, antennae, palpi, thorax, abdomen, and legs as in 
male. 

At the foot of the plate upon which it is figured the type 
locality of Oeneis taygete Geyer is given as “Labrador.” It 
hereby is fixed as Hopedale, Labrador, latitude 53° N. 

A neot 3 rpe of Oeneis taygete Geyer hereby is designated as a 
male in the Carnegie Museum labeled “450,” and “450 Oeneis 
Taygete Hb. c? Labrador Ex. Coll. O. Staudinger.” Apparently 
the type does not exist. This is one of the few specimens seen 
that closely resembles the type in the color of the upper side and 
haring one prominent subapical ocellus on the primaries. Most 
specimens are paler in color and lack this ocellus, although it 
often appears inconspicuously on the under side. 

Chionobas Bootes Boisduval {pp. cit., p. 191), generally con¬ 
sidered a synonym of taygete, was described from a number of 
specimens from Cap-Nord, Kamtschatka, Greenland, and 
Labrador. A male and female are figured by Boisduval {op. 
cit., pi. 37, figs. 4-6). A supposed type is in the United States 
National Museum (figs. 3-4), ex collection W. Barnes, ex collec¬ 
tion C. Oberthiir, ex collection J. A. D. Boisduval. This par- 
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ticular specimen has never been figured before, and differs in 
several respects from Boisduval’s figures {loc. cit.). It is some¬ 
what unusual in that it shows pale submarginal markings be¬ 
tween the veins on the upper side of the primaries and second¬ 
aries. Usually these markings occur only in the Alaskan and 
Coloradan subspecies, hereinafter named. Unfortunately it 
bears no locality data. Nothing resembling it has been seen 
from Cap-Nord or Labrador. No material from Kamtschatka 
is available for study, and the insect has never been recorded from 
Greenland. While this specimen may be one of the type series, 
it hardly can have come from Labrador. It is believed best to 
restrict the type, apparently no longer in existence, to the male 
figured by Boisduval. That male does not bear a bad re¬ 
semblance to specimens of taygete from Labrador. It is probably 
on the strength of this figure that prior authors have sunk 
bootes for taygete. On the other hand the supposed type in the 
United States National Museum resembles a subspecies of 
taygete, hereinafter named from Alaska. (Compare figs. 3-4 
with figs. 9-10.) It is possible therefore, that it is a 
Kamtschatka specimen. But in view of all the uncertainty it 
seems advisable to follow previous authors and even go a little 
further in order to settle this question for all time. Conse¬ 
quently, the type locality of Chionobas Bootes Boisduval hereby 
is fixed as Hopedale, Labrador. 

Material Examined: Three males and four females, Wol- 
stenholme. Province of Quebec, latitude 62° 25' N., longitude 66° 
14' W., altitude sea level, July 10-19,1941 (R. May); two males 
and one female, Labrador, no dates, ex collection Henry Edwards; 
one male, Labrador, no date, ex collection J. Doll, all in the 
American Museum of Natural History; two males and one fe¬ 
male, Labrador, no dates; seven males and seven females, same 
locality, no dates (A. Stecker); one male, same locaHty, no 
date, ex collection O. Staudinger; one female, Rama, Labrador, 
1886 (Dr. Christ); four males and four females, Ramah, Labra¬ 
dor, no dates (A. Stecker); one male. Port Burwell, northeast 
entrance to Ungava Bay, Quebec, September 13, 1926 (W. E. C. 
Todd); one male and one female. Fort Chimo, Ungava, no 
dates; six males. Port Harrison, Quebec, July 4-7, 1940 (R. 
May); 54 males and 48 females, Belcher Island, Hudson Bay, no 
dates; five males, Nastapoka River, west coast of Labrador 
Peninsula, July 7 and 20, 1915 (0. J. Murie); one male and five 
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females, Whale River, Hudson Bay, August 13, 1914 (W. E. C. 
Todd); five males and four females. Little Cape Jones River, 
east coast Hudson Bay, July 18, 1926 (W. E. C. Todd); nine 
males and three females, same locality and date (G. M. Sutton); 
one female, Rupert House, no date, ex collection T. L. Mead, all 
in the Carnegie Museum; one male (genitalic slide no. 251, 
C. F. dos Bassos), [Nain], Labrador, 56° N.-Br., July 23, 1910; 
one male, Hopedale, Labrador, 55° N., July 19,1928 (W. W. Per- 
rett); four males (two genitalic slides nos. 5 and 184, and one 
venation slide no. 56, C. F. dos Bassos), same locality, July 16- 
August 11, 1933; one male, same locality, July 7, 1936; one fe¬ 
male, same locality, July 22, 1933; two females (one venation 
slide no. 57, C. F. dos Bassos), same locality, July 8 and 22, 
1936; one male, Labrador, May, 1890, 710, ex collection O. 
Staudinger, collection T. E. Bean; one female, same locality, 
1888, 429, ex same collections; one female, no data, 21, ex collec¬ 
tion T. E. Bean; three males (one genitalic slide no. 168, C. F. 
dos Bassos) and five females, Wolstenholme, Ungava, latitude 
62° 25', longitude 66° 14', July 1-22, 1941 (R. May); one fe¬ 
male, Cape Wolstenholme, Hudson Strait, August 1, 1937 (F. 
Johansen), all in the collection of the author. 

Distribution: Quebec, north of the St. Lawrence, Labrador, 
Ungava, south to James Bay, the islands on the east side of 
Hudson Bay, and on Baffin Island. It has not been seen from the 
island of Newfoundland. 

Oeneis taygete gaspeensis, new subspecies 
Figures 5-8 

Oeneis taygete, McDonnough, 1934, Canadian Ent., vol. 66, p. 86. 

Male 

Expanse 42 to 48.5 mm., holotype 48.5 mm. 

Above: Primaries Snuff Brown, Tawny-Olive, (holotype), or 
Cinnamon. Costal, outer, and part of inner margins with a 
narrow. Bister line. Costa flecked with White along basal area. 
Patch of darker androconia both sides of median vein extending 
to end of cell. Outlined median band and broken submarginal 
band of under side faintly showing through. Veins Ochraceous- 
Buff in basal and discal areas, blending into color of wings in 
limbal area. Fringes Pale Olive-Buff checkered with Bister at 
veins. Secondaries Sayal Brown, Tawny-Olive, or Cinnamon 
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(holotype), with darker basal area, broad median band, and 
broken submarginal band of under side showing through. 
Occasionally with three to four indistinct, light submarginal 
spots between veins. Basal and discal areas somewhat hairy. 
Less distinct marginal line; veins and fringes as on primaries. 

Below: Primaries same color as above but paler. Costa 
flecked with White and Light Seal Brown or Hay’s Brown. Apex 
flecked with Light Seal Brown and White, occasionally with a 
White subapical point. Broad median band sharply produced 



Figs. 5-6. Oeneis taygete gaspeensis dos Passes, holotype male, upper and 
under sides. 

Figs. 7-8. Oeneis taygete gaspeensis dos Passes, allotype female, upper and 
under sides. 

beyond cell, slightly darker than wings, more heavily marked along 
edges and towards costa. Broken, Light Seal Brown submarginal 
band becoming indistinct towards inner margin. Veins Ochra- 
ceous-Buff in basal area, flecked with White in apical area, blend¬ 
ing into color of wings in limbal area. Marginal line and fringes 
as on upper side. Secondaries with broad, irregular median band 
of Light Seal Brown or Hay’s Brown, arising in center of costa 
and terminating at anal angle, flecked more or less with Snuff 
Brown and little White between darker borders of band; dentate 
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and crenulate on outer side, more regular on inner side, separated 
from darker basal area and broken submarginal band, both 
usually same color as median band and flecked with White, by 
basally narrower and distally broader lighter or Pale Olive-Buff 
areas, submarginal band shading to Hghter margin and gradually 
to light area adjoining median band. Costa same color as 
median band flecked with White. Veins Aniline Yellow flecked 
with White at base. White beyond. Faint marginal line on 
outer and inner margins and fringes as on upper side. 

Head covered with hairs darker than basal color of wings on 
upper side; eyes Warm Blackish Brown; antennae ringed with 
Black and White, under side of club and distal third of antennae 
Ochraceous-Orange; palpi White above and at sides with Black 
hairs below; thorax and abdomen Black sparsely covered with 
hairs concolorous with wings on upper side; legs concolorous with 
basal area of wings on under side. 

Female 

Expanse 43.4 to 49.5 mm., allotype 40 mm. 

Above: Primaries Sayal Brown, Tawny-Olive (allotype), or 
Chamois. Basal and discal areas darker than Umbal area. 
Costal, outer, and part of inner margins with a narrow. Bister 
line. Costa, except limbal area, flecked with White. Outlined 
median band and broken submarginal band of under side 
faintly showing through. Veins and fringes as in male. Second¬ 
aries same color as primaries but slightly paler, with darker basal 
area, broad median band, and broken submarginal band of under 
side distinctly showing through. Occasionally with three to four 
indistinct, light submarginal spots between veins. Basal and dis¬ 
cal areas somewhat hairy. Less distinct marginal Une; veins 
and fringes as on primaries. 

Below: Primaries same color as above but paler. Costa 
flecked with White and Seal Brown or Warm Sepia. Apex 
flecked with Vandyke Brown and White, occasionally with a 
White subapical point. Broad median band usually sharply 
produced beyond cell, darker than wings, more heavily marked 
along edges and towards costa. Broken, Seal Brown submar¬ 
ginal band becoming indistinct towards inner margin. Veins 
Ochraceous-Buff in basal area, heavily flecked with White in 
apical area, blending into color of wings in limbal area slightly 
flecked with White. Marginal line and fringes as on upper side. 
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Secondaries with broad, irregular median band of Seal Brown or 
Warm Sepia, arising in center of costa and terminating at anal 
angle, flecked more or less with Cinnamon-Buff or Clay Color and 
White between darker borders of band; dentate and crenulate 
on outer side, more regular on inner side, separated from darker 
basal area and broken submarginal band, both usually same 
color as median band and flecked with White, by basally nar¬ 
rower and distally broader lighter or Pale Olive-Buff areas, sub¬ 
marginal band shading to lighter margin and gradually to light 
area adjoining median band. Costa same color as median band 
flecked with White. Veins Aniline Yellow flecked with White at 
base. White beyond. Faint marginal line on outer and inner 
margins and fringes as on upper side. 

Head, eyes, antennae, palpi, thorax, abdomen, and legs as in 
male. 

The author is indebted to Dr. A. E. Brower, Mr. A. C. 
Frederick, and Dr. A. B. Klots for kindly submitting to him for 
study the long series of this subspecies collected by them and 
their generous gifts of many of these specimens. 

This subspecies differs from taygete taygete in its consistently 
larger size, its somewhat mottled, darker color on the upper 
side, and its wider median band on the under side of the second¬ 
aries. The under side of the hind wings is less contrasting, owing 
to the fact that usually the area on both sides of the median 
band has fewer White scales and the veins are not so prominently 
flecked with White. 

With gaspeensis on Mt. Albert, but at lower elevations, two 
other Oenets occur. One of these, polixenes (Fabricius) (1775, 
p. 484) flies at about 3000 feet and occurs at a slightly earlier 
date. The other, chryxus Calais (Scudder) (1866, p. 7) occurs 
still lower at about 2000 feet, and also earlier in the season. 
This is the most southern locality known for polixenes in the 
east, but some subspecies of chryxus (Doubleday and Hewitson) 
([1851], p. 383) occur in more southerly localities in the middle 
west and the Rocky Mountains. 

Type Material: The holotype male is from Mt. Albert, 
Quebec, July 19, 1940 (A. E. Brower) and the allotype female is 
from Mt. Mbert, Gasp6 National Park, Quebec, Arctic Alpine 
Zone, meadow, altitude 3600 feet, July 18^21, 1940 (A. B. 
Klots). There are 35 male and 30 female paratypes from Quebec 
as follows: 18 males (one genitalic slide no. 185, C. F. dos 
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Passes) and 17 females, Mt. Albert, July 19-22, 1940 (A. E. 
Brower); 12 males (one genitalic slide no. 170, C. F. dos Passes) 
and nine females, Mt. Albert, Gasp6 County, 3500 feet, July 19, 
1940 (A. C. Frederick); five males and four females, Mt. Albert, 
Gasp^ National Park, Arctic Alpine Zone, meadow, altitudes 
3600-3750 feet, July 18-21, 1940 (A. B. Klots). The holotype, 
ex collection A. E. Brower, and allotype, ex collection A. B. 
Klots, are in the American Museum of Natural History, both ex 
collection C. F. dos Passos. One pair of paratypes, ex collections 
A. E. Brower and A. C. Frederick, is in the Carnegie Museum, ex 
collection C. F. dos Passos. Of the above paratypes 14 males and 
12 females are in the collection of A. E. Brower, 10 males and 
seven females are in the collection of A. C. Frederick, and five 
males and four females are in the collection of A. B. Klots, some 
of which have been distributed. The remaining paratypes are in 
the collection of the author. 

Additional Material Examined : The author has examined 
also the following specimens of gaspeensis from Quebec, but they 
are not made paratypes; eight males and one female, Mt. Al¬ 
bert, Gasp6 County, 3500 feet, July 18-19, 1940 (A. C. Freder¬ 
ick); 18 males (two genitalic slides nos. 161 and 164, C. F. dos 
Passos) and nine females, Mt. Albert, Gaspe National Park, 
Arctic Alpine Zone, meadow, altitude 3500-3750 feet, July 18-21, 
1940 (A. B. Klots), aU in the collection of the author. 

Distribution: Quebec, south of the St. Lawrence. 

Oeneis taygete fordi, new subspecies 
Figures 9-12 

Chionobas Taygete, Edwards, 1886, Report upon diurnal Lepidoptera collected 
in Alaska by E. W. Nelson, pt. 4, Insects, p. 329. 

Male 

Expanse 39 to 47 mm., holotype 43 mm. 

Above: Primaries Cinnamon-Brown, Ochraceous-Tawny 
(holotype), or Cinnamon. Costal, outer, and part of inner mar¬ 
gins with a distinct, narrow, Chestnut-Brown or Brussels Brown 
line. Costa sUghtly flecked with White along basal area. Patch 
of darker androconia both sides of median vein extending to end 
of cell. Slight indication of broken submarginal band of under 
side showing through. Occasionally with a White subapical 
point. Veins Brussels Brown in basal and discal areas, blending 
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into color of wings in limbal area Fringes Avellaneous or Car¬ 
tridge Buff checkered with Chestnut-Brown or Brussels Brown at 
veins Secondaries Cinnamon-Brown, Antimony Yellow (holo- 
type), or Honey Yellow, with dark median band and broken sub¬ 
marginal band of under side showing through Sometimes with 
four or five Cream-Buff or Cartridge Buff submarginal dots be¬ 
tween veins. Basal and discal areas slightly hairy. Marginal 
line, veins, and fringes as on primaries. 



Figs 9-10 Oeneis taygete fordt dos Passes, holotype male, tipper and under 
sides. 

Figs. 11-12 Oeneis taygete fordt dos Passes, allotype female, upper and 
under sides 


Below; Primaries same color as above but paler. Costa and 
apex flecked with Seal Brown, often with a White subapical 
point. Broad median band bluntly produced beyond cell, 
slightly darker than wings, more heavily marked along edges and 
towards costa. Sometimes with broken, indistinct. Seal Brown 
submarginal band disappearing towards inner margin. Two to 
four small. Cartridge Buff submarginal spots between veins. 
Veins Ochraceous-Buff in basal area, flecked with White in 
apical area, blending into color of wings in limbal area. Mar¬ 
ginal line and fringes as on upper side. Secondaries with broad, 
irregular median band of Carob Brown or Seal Brown, arising in 
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center of costa and terminating at anal angle, flecked more or less 
with Ochraceous-Tawny or Cinnamon-Brown and White be¬ 
tween darker borders of band; slightly dentate and crenulate on 
outer side, more regular on inner side, separated from basal area 
and broken submarginal band, both usually same color as center 
of median band, sometimes same color as borders of median band, 
and flecked with White, by basaUy narrower and distally broader 
lighter or Pale Olive-Buff areas, submarginal band shading to 
light area adjoining median band. Costa same color as median 
band flecked with White. Five or six small. White submarginal 
points between veins. Veins Cream-Buff, heavily flecked with 
White at base. White beyond. Marginal Hne of Light Seal 
Brown. Fringes as on upper side. 

Head covered with hairs darker than basal color of wings on 
upper side; eyes Liver Brown; antennae annulated. White, 
shading into Black and White on upper side, under side of club 
and distal half of antennae Salmon-Orange; palpi White above 
and at sides with Front’s Brown hairs below; thorax and abdo¬ 
men hairy. Front’s Brown; legs concolorous with basal area of 
wings on under side. 


Female 

Expanse 39.5 to 48 mm., allotype 45 mm. 

Above; Primaries Tawny-Olive, Clay Color (allotype), or 
Honey Yellow. Basal and limbal areas lighter than discal area. 
Costal, outer, and part of inner margins with a narrow, Brussels 
Brown or Chestnut-Brown line. Costa, except limbal area, 
flecked with White. Median band and broken submarginal 
band of under side distinctly showing through, both somewhat 
darker than wings, the latter distinct in some specimens and re¬ 
sulting in short, dark lines between veins. Occasionally with a 
faint. White subapical point and three or more indistinct, Cream- 
Buff submarginal spots between veins. Veins and fringes as in 
male. Secondaries same color as primaries but slightly paler, 
with dark median band and broken submarginal band of under 
side showing through. Sometimes with four or five Cream-Buff 
submarginal dots between veins. Basal and discal areas some¬ 
what hairy. Less distinct marginal hne; veins and fringes as on 
primaries. 

Below : Primaries same color as above but paler. Costa and 
apex flecked with Vandyke Brown and White. Broad median 
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band bluntly produced beyond cell, darker than wings, more 
heavily marked along edges and towards costa. Broken, Light 
Seal Brown submarginal band sometimes becoming obsolete at in¬ 
ner margin. One White subapical point and three to four Chamois 
submarginal dots. Veins Antimony Yellow in basal area, flecked 
with White in apical area, blending into color of wings in limbal 
area. Marginal line and fringes as on upper side. Secondaries 
with broad, irregular median band of Light Seal Brown or 
Vandyke Brown, arising in center of costa and terminating at 
anal angle, flecked more or less with Sayal Brown, Tawny-Ohve, 
or Cinnamon-Brown and White between darker borders of band; 
dentate and crenulate on outer side, more regular on inner side, 
separated from basal area and broken submarginal band, both 
usually same color as center of median band, sometimes same 
color as borders of median band, and flecked with White, by 
basally narrower and distally broader lighter or Pale Olive-Buff 
areas, submarginal band shading to light area adjoining median 
band. Costa same color as median band flecked with White. 
Usually with four to five Chamois, sometimes White, sub- 
marginal points between veins. Marginal line, veins, and 
fringes as on upper side. 

Head, eyes, antennae, palpi, thorax, abdomen, and legs as in 
male. 

This subspecies is named for my friend. Dr. E. B. Ford, 
Reader in Genetics in the University of Oxford. 

Oeneis taygete fordi differs from taygete taygete in its color, 
prominent submarginal markings on the primaries and second¬ 
aries of the upper and under sides of both sexes, and in the color 
of the hairs on the head, thorax, and abdomen. These are the 
most obvious differences, but there are others as will appear 
from a comparison of the descriptions. 

Type Material; The holotype male (genitalic slide no. 109, 
C. F. dos Passes) and the allotype female are from the Kus- 
kokwim River, Alaska, no dates (A. Stecker), ex collection 
Carnegie Museum. There are 10 paratypes from Alaska as 
follows: three males and three females, Kuskokwim River, no 
dates (A. Stecker), ex collection W. J. Holland, ex collection 
Carnegie Museum; one male, same locality and collector, no 
date, ex collection Carnegie Museum; one male, Alaska, 
North America, 80, no date; two females same locality, 81 and 
82, no dates. The holotype and allotype are in the Carnegie 
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Museum, and one pair of paratypes is in the American Museum 
of Natural History, all ex collection C. F. dos Passes. A pair of 
paratypes will be sent to the University Museum, Oxford. The 
remaining paratypes are in the collection of the author. 

Additional Material Examined : The author has ex¬ 
amined also the following specimens of fordi, but they are not 
made paratypes: one male and one female, Kuskokwim River, 
no dates (A. Stecker); one male. Teller, Alaska, July 18, 1928, 
all in the American Museum of Natural History; one male, 
Alaska, no date; one female. North Alaska, no date; one male, 
Mt. McKinley, Alaska, July, 1925, ex collection W. R. Sweadner; 
74 males and 21 females, Kuskokwim River, no dates except one 
female, 1907 (A. Stecker), ex collection W. J. Holland; one male, 
St. Michaels, Alaska, no date; one female, St. Michael, Alaska, 
July 4, 1904 (S. H. Young) all in the Carnegie Museum; one 
male. Fort Yukon, Alaska, 66.5° N., no date; one male and two 
females, Alaska, no dates, ex collection O. Staudinger; one male, 
Whitehorse, Yukon Territory, Canada, June 16, all in the 
collection of the author. 

Distribution; Alaska, Yukon, District of Mackenzie. 

Oeneis taygete edwardsi, new subspecies 
Figures 13-16 

IChionobas Taygete, Edwards, 1885, Canadian Ent., vol. 17, p. 158 (footnote). 

?C[hionobas] Taygete, Edwards, 1886, ibid., vol. 18, p. 16. 

IChionobas Bore, Edwards {nec Schneider), 1891, ibid., vol. 23, p. 16. 

liOncmobas] Taygete, Edwards, 1891, iiud., vol. 23, p. 32. 

tOeneis bore, Butler (nec Schneider), 1893, Ann. Mag. Nat. Hist., ser, 6, 
vol. 12, p. 12. 

Oeneis taygete, McDunnough, 1922, Canadian Ent., vol. 54, p. 136. 

Oeneis taygete. Bowman, 1923, ibid., vol. 55, p. 71. 

Oeneis taygete, Blackmore, 1927, Check-list of the Macrolepidoptera of Brit¬ 
ish Columbia, p. 8. 

Oeneis taygete, Cadbury, 3d, 1937, Proc. Acad. Nat. Sci. Philadelphia, vol. 
89, p. 397. 

Male 

Expanse 36 to 41.5 mm., holotype 41 mm. 

Above; Primaries Snuff Brown (holotype) or Wood Brown. 
Costal, outer, and part of iimer margins with a very distinct, 
narrow, Brussels Brown or Raw Umber line. Faint patch of 
androconia both sides of median vein extending almost to end of 
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cell. Veins Orange-Buff in basal area, blending into color of 
wings in discal and limbal areas. Fringes Avellaneous or Tilleul 
Buff broadly checkered with Brussels Brown or Raw Umber at 
veins. Secondaries same color as primaries but slightly paler, 
with dark median band and indistinct, broken submarginal band 
of under side faintly showing through. Occasionally with four or 
five Cream-Buff or Chamois submarginal dots between veins. 
Basal and discal areas sparsely covered with hairs. Marginal 
line, veins, and fringes as on primaries. 



Figs. 13-14. Oeneis taygete edwardsi dos Passes, holotype male, upper and 
undersides. 

Figs. 15-16. Oeneis taygete edwardsi dos Passes, allotype female, upper and 
under sides. 


Below: Primaries same color as above but slightly paler. 
Costa and apex flecked with Hay’s Brown. Faintly outlined, 
broad median band bluntly produced beyond cell, slightly 
darker than wings, more heavily marked in and beyond cell, 
nearly obsolete at inner margin. Indistinct, Hay’s Brown sub¬ 
marginal band becoming obsolete halfway to inner margin. 
Veins Orange-Buff in basal area, flecked with White in apical 
area, blending into color of wings in limbal area. Marginal line 
and fringes as on upper side. Secondaries with broad, irregular 
median band of Warm Blackish Brown or Seal Brown, arising in 
center of costa and terminating at anal angle, flecked more or 
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less with Snuff Brown and White between darker borders of band; 
slightly dentate and crenulate on outer side, more regular on 
inner side, separated from basal area and broken submarginal 
band, both same color as center of median band and flecked with 
White, by basally narrower and distally broader lighter or Pale 
Olive-Buff areas, submarginal band shading to light area adjoin¬ 
ing median band. Costa same color as median band flecked with 
White. Occasionally with five or six small, Cream-Buff sub¬ 
marginal points between veins. Veins Orange-Buff flecked with 
White at base. White beyond. Marginal line of Seal Brown. 
Fringes as on upper side. 

Head covered with hairs darker than basal color of wings on 
upper side; eyes Chestnut-Brown; antennae ringed with Black 
and White, under side of club and distal half of antennae Capu- 
cine Yellow; palpi White above and at sides with Vandyke 
Brown hairs below; thorax and abdomen Black; legs con- 
colorous with basal area of wings on under side. 

Female 

Expanse 43 to 46 mm., allotype 44 mm. 

Above: Primaries Clay Color (allotype) or Honey Yellow. 
Basal and discal areas somewhat darker than hmbal area. 
Costal, outer, and part of inner margins with a very distinct, 
narrow. Clove Brown line. Costa, except hmbal area, flecked 
with Clove Brown and Smoke Gray. Outlined median band and 
indistinct, narrow submarginal band of under side faintly show¬ 
ing through, both somewhat darker than wings. Occasionally 
with a faint, White subapical point and three or more indistinct, 
Cream-Buff submarginal dots between veins. Veins Orange- 
Buff in basal and discal areas, blending into color of wings in 
hmbal area. Fringes as in male. Secondaries same color as 
primaries, with dark median band and broken submarginal 
band of under side showing through. Usually four to five Cream- 
Buff submarginal spots between veins. Basal and discal areas 
somewhat hairy. Rather less distinct marginal line; veins and 
fringes as on primaries. 

Below : Primaries same color as above but paler. Costa and 
apex flecked with Vandyke Brown and White. Faintly outlined 
median band, sometimes obsolete, bluntly produced beyond cell, 
darker than wings, more heavily marked in and beyond ceU. 
Faint, Clove Brown submarginal band sometimes becoming 



1949 


OENEIS TAYGETE IN NORTH AMERICA 


19 


obsolete at inner margin. An occasional White subapical point 
and another near inner angle. Veins Orange-Buff in basal area, 
flecked with White in apical area, blending into color of wings in 
limbal area. Marginal line and fringes as on upper side. Second¬ 
aries with broad, irregular median band of Warm Blackish 
Brown or Seal Brown, arising in center of costa and terminating 
at anal angle, flecked more or less with Snuff Brown and White 
between darker borders of band; dentate and crenulate on outer 
side, more regular on inner side, separated from basal area and 
broken submarginal band, both same color as center of median 
band and flecked with White, by basally narrower and distally 
broader lighter or Pale Olive-Buff areas, submarginal band shad¬ 
ing to light area adjoining median band. Costa same color as 
median band flecked with White. Usually with four to five White, 
occasionally Chamois, submarginal spots between veins. Veins 
Orange-Buff in basal area, blending into White at median band. 
Distinct marginal line and fringes as on upper side. 

Head, eyes, antennae, palpi, thorax, abdomen, and legs as in 
male. 

This subspecies differs from the other subspecies of taygete in 
that the marginal lines on both wings are much more distinct. 
The entire insect has a frailer appearance, all markings including 
the androconia being paler. Superficially edwardsi is nearest to 
taygete taygete, the more southern specimens of which from Al¬ 
berta and British Columbia are referred to this new name. 

Many other species of Oeneis also occur in Colorado, Wyoming, 
and Montana. At the highest elevation in Colorado polixenes 
has been taken. From the lowest elevations jutta reducta Mc- 
Dunnough (1929, p. 105) has been recorded. At intermediate 
levels are found alberta oslari (Skinner) (1911, p. 220), lucilla 
Barnes and McDunnough (1918, p. 69), uMeri (Reakirt) (1866, 
p. 143), chryxus, and brncei (Edwards) (1891, p. 33). Of all the 
states and provinces, Colorado appears to have the largest 
Oeneis population. According to McDunnough {tom. cit., p. 136) 
taygete {edwardsi) and brucei fly together in southern Alberta on 
dry, grassy hillsides. 

Type Material: The holotype male (genitalic sHde no. 162, 
C. F. dos Passos) is from San Juan Mountains, Hinsdale County, 
Colorado, August 4, 1941, and the allotype female is from Hins¬ 
dale County, Colorado, same date (both B. Rotger). There are 
17 paratypes as follows: one male (genitalic slide no. 196, C. F. 
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dos Passes), Beartooth Plateau, [Montana or Wyoming], July 
28, 1933; six males, Beartooth Plateau, Beartooth Mountains, 
Park County, Wyoming, July 29, 1942; three males and one 
female, Beartooth Plateau, Beartooth Mountains, Carbon 
County, Montana, July 28, 1942; one female, same locality, 
August 9, 1941; one female, same locality, August 12, 1941 (all 
G. H. and J. L. Sperry); two males (one genitalic slide no. 169, 
C. F. dos Passos), Marvel, La Plata County, Colorado, August 4, 
1941; one male, same locality, August 6, 1941; one female, San 
Juan Mountains, Hinsdale County, Colorado, August 4, 1941 
(all B. Rotger). The holotype and allotype are in the American 
Museum of Natural History, ex collection C. F. dos Passos. 
The paratypes are in the collection of the author. 

Distribution: Southern Alberta, southern British Columbia, 
Montana, Wyoming, Colorado. 


SUMMARY 


No one, and least of all the author, appreciates the great diffi¬ 
culty involved in preparing satisfactory verbal descriptions of 
the Oeneis discussed herein. For that reason it is especially im¬ 
portant to refer to the figures where, it is believed, the different 
characters described and discussed in this paper stand out rather 
clearly. Furthermore, for the benefit of those who do not have 
Ridgway’s work at hand, a brief resume of the color differences 
is given below in non-technical color terms. It should be observed 
that the females vary more in color than the males. 


taygeie taygete 
taygele gaspeensis 
taygete fordi 
taygete edwardsi 


Males 


Females 


Yellow brown 
Chocolate brown 
Orange brown 
Gray brown 


Usually yellow brown, occasionally 
very pale 

Pale chocolate brown, occasionally 
very pale 

Usually orange to pale orange brown, 
occasionally pale chocolate brown 

Gray yellow brown or yellow brown 


With the foregoing aids it is believed that there should be little 
or no difficulty in appreciating the distinctions pointed out in the 
test. 
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PREREQUISITE, PREADAPTIVE STAGES 

The humerus, the bone of the upper arm, is not found in ary 
animal phylum except the Chordata, and among the latter it is, of 
course, absent in limbless or snake-like forms. 

The oldest known chordates, ranging from Ordovician to Upper 
Devonian times, belonged to the Class Ostracodermi, which even 
at that remote period were bilaterally symmetrical fishes (fig. 1) 
with segmentally arranged muscle flakes along the sides of the 
body. These myomeres were then the primitive locomotor organs, 
which have been transmitted with increasing modification to all 
later vertebrates. What is probably one of the oldest types of 
body form among the ostracoderms (fig. lA) consisted of: (1) a 
rounded head shield, housing the brain and covering the mouth 
and branchial chamber, followed by (2) a muscular, thoracico- 
abdominal region, and (3) a muscular, tapering tail. The ventral 
surface was already more or less flattened, and the paired eyes 

^ Based partly on a paper read before the Viking Fund Conference on Locomotion, 
New York, February 7, 19^_ 
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Fig 1 Ostracoderms of Upper Silurian or Lower Devonian age After 
Kiaer 

were either on the side of the mouth or on top of the shield. In 
some of the Pterapsida the body form, although somewhat 
flattened ventrally, was almost fish-like. In others it was dorso- 
ventrally flattened and more or less skate-like. In the Anaspida 
(fig. IB), which were probably specialized for rapid swimming, the 
head shield was greatly reduced, exposing the large oralo-bran- 
chial region, the body was elongate, more or less laterally com¬ 
pressed. In aU known ostracoderms the tail tip was turned more 
or less downward. 

Both median and paired fins or lappets in the ostracoderms 
(fig. lA), as in fishes generally, served mostly as cutwaters, bilge 
keels, and rudders, the main locomotor thrusts coming from the 
lateral muscles. In most of the cephalaspids there were more or 
less muscular extensions of the body wall at the outer rear margins 
of the shield (fig. lA). These “pectoral fins” were supported by an 
“endoskeletal pectoral girdle” (Stensio, 1927, 1932). 

The exoskeleton in most ostracoderms, from the Ordovician 
Astrapis upward, was a highly organized complex of stratified, 
bony or near bony deposits, evidently a by-product of calcium 
metabolism. In Cephalaspida there was also extensive endo¬ 
skeletal tissue as in the interbranchial septa and in the endo¬ 
skeletal shoulder girdle (Stensio, op. cit .). This endoskeletal tissue 
of the earlier chordates was doubtless the material out of which 
the humerus, along with all other bones of the paired appendages, 
was later fashioned. 
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Fig 2 Devonian antiarch (A) and macropetalichthyid (B) A after Patten, 
B after Broili and Schroder 


The Upper Silurian and Devonian Antiarchi, typified by the 
well-known Pterichthys of Great Britain and Bothriolepis (fig. 2A) 
of North America, had a rounded head shield, a large domed 
thorax, and a tapering caudal sweep. Their long, pointed, swim¬ 
ming appendages were covered with an elaborate system of derm- 
bone armor plates and had neatly tinned joints at the functional 
shoulder and elbow. The upper-arm piece articulated by a convex 
head, which was received into a goblet-like outgrowth from the 
anteroventral corner of the bony thorax. According to Stensio 
(1931, pp. Ill, 112) there was also an endoskeletal core with 
concentric layers of lime, at least in the upper arm, so that he re- 
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C Coccosteus 



B Phlyctaenaspis 



A Acanthaspis 


Fig. 3. Structural evolution of the head shield and thoracic buckler in acan- 
thaspids and arthrodirans. After Heintz. 
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Fig. 4. Restoration of a primitive acanthodian. After Watson, 


gards the entire organ as the homologue of the pectoral fin of 
fishes. 

Among the Placodermata, also of Upper Silurian to Devonian 
age, we find a similarly wide range of body forms, including the 
shark-like Stegoselachia (fig. 2B), the skate-Hke Rhenanida, and 
the joint-necked Arthrodira (fig. 3). In general the less specialized 
forms (e.g., fig. 3B) had a well-developed bony head shield and 
thorax. In the arthrodires, as Heintz (1931) has shown, the bony 
thoracic shell shortened up (fig. 3C, D) until it looked hke the 
exoskeletal shoulder girdle of bony fishes; while the pectoral 
appendages, already spike-like in the Acanthaspida (fig. 3A), 
dwindled into vestiges. In the Stegoselachia, on the contrary, 
both the pectoral and pelvic appendages were supported by endo- 
skeletal pieces which collectively are remarkably like those of 
sharks (Broili, 1933). 

The Devonian to Permian Acanthodii were formerly regarded 
as a pecuUar side branch of the sharks, but Watson (1937) es¬ 
pecially has shown that in some respects they are much more 
primitive than sharks in the structure of their skuU, jaws, hyoid 
and giU arches. Their pectoral appendages (fig. 4) consisted 
chiefly of a pair of long spikes, apparently derived from minute, 
closely crowded and coalesced dermal denticles. At least in some 
acanthodians (fig. 5A) there was a web of skin near the base of the 
pectoral spine, and within this web were a few bony pieces which 
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Fig. 5. Morpholog}' of the pectoral fins. A. Acanthodian. B-D. Fossil 
and Recent sharks. E. Surviving ganoid. F. Modem teleost. G, H. Lobe 
fins (crossopterygians). I. Modem lung fish. From Gregory and Raven. 

suggest the basals and radials of sharks. The pectoral girdle in 
acanthodians (fig. 4) may, as a whole, be homologous with the 
thoracic armor of placoderms (fig. 3). Ventrally it includes on 
each side several pieces which supported the pectoral spines, but 
the possible homologies of these pieces with the basal pieces of 
sharks and with the humerus of Crossopterygii (fig. 6B) are un¬ 
certain. 

Heintz (1931; 1938, pp. 19-25) has suggested that among 
arthrodires the reduction and elimination of the large pectoral 
spines in coccosteid arthrodires might well have cleared the way 
for the expansion of the web and its supporting and activating 
rods, as m the macropetalichthyids. In the earlier acanthodians 
(fig. 4) as well as in certain anaspid ostracoderms the paired 
pectoral spikes form the first of a longitudinal series on either side. 
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A Shark embryo 


Fig. G. Skeletal patterns of pectoral fins of lobe fin (B) and shark embryo 
(A). A after Moy Thomas; B after Gregory and Raven. In A the area with 
interrupted lines indicates the parts that are reduced or lost in B. 

In the ventral view (fig. 4) these rows of spines converged towards 
the paired pelvic and median anal fins. Such rows of fins have 
been regarded as remnants of the spineless longitudinal finfolds 
of larval sharks and of the Upper Devonian shark Cladoselache 
(fig. 5C), but there is evidence for the very early emphasis of the 
exoskeleton in the great number of Paleozoic spine-bearing fishes, 
including macropetalichth 3 dds, acanthaspids, acanthodians, and 
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true sharks, and there is further evidence for the reduction of 
spines in Microbrachius among the antiarchs and in the macro- 
petalichthyids {Lunaspis to Macropetalichthys). Thus the spine¬ 
lessness of Jaymoytius (E. I. "^^^te, 1946) and Cladoselache 
(Dean, 1909) may not safely be assumed as primitive. Moreover 
the absence of large paired fin spines in Cladoselache (fig. 5C) is 
associated with a general reduction of the exoskeleton (even the 
shagreen denticles being extremely small) and with a great mul¬ 
tiplication of endoskeletal rods (“radials”) which extend outward 
almost to the edge of the wide-based pectoral (fig. 6C) and pelvic 
fins. Doubtless these endoskeletal rods were secreted between the 
myocommata covering adjacent prolongations of the myomeres. 

In typical sharks the radial rods converge medially towards 
three basal pieces, the propterygium, mesopterygium, and meta¬ 
pterygium (fig. 6A). Of these there is some evidence that the 
metapterygium is at least functionally analogous with a humerus. 

THE FIRST TRUE HUMERI 

A true humerus first appears in the Devonian Dipnoi and 
Crossopterygii. In the Dipnoi distal multiplication of the meta- 
pterygial units eventually produced a tapering, leaf-like paddle 
(fig. 7F), which in Protopterus (fig. 7G) and Lepidosiren became 
filiform. In Neoceratodus (fig. 7F) the diminishing cone-in-cone 
arrangement of the muscles that move the pectoral fin indicates 
their derivation by the successive budding of myomeres. An 
arrest of axial growth and a lateral spreading out of the series of 
pre-axial radials would approach the fan-hke pectoral paddle of 
the rhipidistian Crossopterygii, as long ago noted by Braus (1901), 
Goodrich (1909), and others. In Eusthenopteron (fig. 6B) distal 
multiplication of the metapterygial segments had indeed ceased 
with the fifth mesomere (E), while the large proximal or humeral 
segment (A) grew wider and developed a strong distal-medial 
(entocondylar) process, probably for chevron-like muscles that 
fanned out towards the radials (a,b,c,d). Thus emerged (fig. 
SAB, C) a single shoulder joint and a two-part elbow joint. The 
larger elbow joint (AB) was for the short, succeeding mesomere 
(B), analogous in position with an ulna (U); the smaller one (Aa) 
for a slender, rod-Hke, pre-axial piece (a) that suggests a radius 
(R). 

These features were all prerequisites or preadaptations for the 
tetrapod humerus, but as in every other major transformation 




g 


0 and dipnoans. 


10 


AMERICAN MUSEUM NOVITATES 


NO. 1400 


there were reductions and losses as well as new gains. That is, all 
the dermal rays had to be eliminated and possibly one or more of 
the pre-axial radial branches of the paddle were lost, while from 
the postaxial, digitiferous border (figs. 8-10) sprouted the second 
to fifth carpals, metacarpals, and digits (Gregory and Raven, 
1941). 


THE HUMERUS OF PRIMITIVE TETRAPODS 

When the choanate ancestors of the amphibians crawled out 
and wriggled about on muddy flats, a strong bending of the pec¬ 
toral paddles, especially between their first and second segments, 
corresponding to the elbow joint, would permit the more distal 
part of the paddle to be applied to the substratum (figs. 8-10). 
Thus the thrusts of the forelimb would help to steer the wriggling 
of the axial muscles and to raise the ventral surface a little from the 
ground. That a pectoral fin with a strong muscular lobe can be 
bent and twisted is seen in the African ganoid fish Polypterm 
which has stout and muscular pectoral paddles. The pectoral 
musculature, as figured by Klaatsch (1896) was essentially of the 
cone-in-cone type, that is, an extension of the segmental muscles 
of the body wall. Although it is uncertain whether or not the 
metapterygium of Polypterus (fig. 5E) is homologous with the 
humerus of Emthenopteron (fig. 5H), the pectoral musculature 
of the former suggests a division into a proximal group corre¬ 
sponding to the zono-humeral muscles and a distal group running 
to the forearm and dermal rays. But this is a matter calling for 
further investigation. 

In some of the early tetrapods, increasing multiplication of 
axial segments favored the wriggling movements of the body, and 
the paired limbs remained small or became reduced and disap¬ 
peared, as in the serpent-like Aistopoda, the Caecilia, and many 
others. On the other hand, in the lines that led to the typical 
tetrapods, natural selection evidently favored a genetically de¬ 
termined increase in size, on the ventral side, of the pectoral and 
coracoid muscles and of the humerus itself. Dorsally a corre¬ 
sponding increase occmxed in the scapulo-hmneral muscles and in 
their insertion areas on the humerus. 

The pectoral girdle and limbs of fishes are usually situated at or 
near the widest diameter of the body just behind the gill chamber 
(fig. 9A). The girdle itself is tied to the skuU via the tabular, post¬ 
temporal, and supracleithrum. The very large cleithrum bounds 
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D Crjjpto branch us C Er^ojcs E Telmatobius 


Fig. 8 . Skeletal patterns of uplifted pectoral appendages. Al. Devonian 
lobe fin, indicating humerus (A) in relation to succeeding mesomeres (B-E) and 
pre-axial radials (a-d). A2. The same, but with sharp flexure at the elbow 
joint (aB). Dotted areas indicate inferred sites of budding metacarpals. C. 
Fully developed pectoral appendage of Carboniferous labyrinthodont. D. 
Pectoral appendage of embryo urodele. E. Pectoral appendage of larval anuran 
After Gregory. 


the gill chambers, affords an anchor for the lateral segmental 
muscles, and a base for the scapulacoracoid, mesocoracoid, and the 
pectoral limb. In the early tetrapod Eogyrinus, as Watson (1926) 
has shown, the pectoral girdle was still cormected with the skull 
and the cleithrum was relatively very large. In typical tetrapods 
(fig. 9C), on the contrary, the connection with the skuH is lost, the 
gill chamber is reduced and retreats to the ventral side, the cleith¬ 
rum later dwindles to a vestige. The very large scapular blade. 




Fig. 9. A. Modern lung fish, oblique dorsal view, showing paired fins After 
Gregory. B, C. Restorations of the skeletons of Devonian lobe fin (B) and 
Carboniferous lab^Tinthodont (C). B modified from Gregory and Raven; C 
from a model made under the author’s direction, with data from Watson. 

especially in heavy-bodied forms (fig. 13, Al), has grown far up¬ 
ward; meanwhile the coracoid has expanded and gained a firm 
base on the enlarged sternum. Thus the pectoral girdle, which 
arose iu fishes as a transverse brace between the skull and the body 
and as an anchor for the muscles of the flanks, was later trans¬ 
formed into a U-shaped cradle for the support of the body on land, 
serving also as a base for the expanded and mostly fan-hke 
muscles converging ventraUy on the humerus. 

Closely correlated changes occurred also in the humerus, as 
may be seen by comparing the relatively small and simple humeri 
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humerus, with its wide proximal and distal ends nearly at right 
angles to each other, “was built as a tetrahedron [fig. 11], com¬ 
posed of four roughly triangular surfaces, two having their bases 
proximally, and two distally, with the planes of these bases at 
right angles to one another. ’ ’ The tetrahedron is enclosed by four 
roughly triangular surfaces, respectively, proximal-dorsal (PD), 
distal-dorsal (DD), proximal-ventral (PV), and distal-ventral 
(DV). Each of these serves as a triangular truss, and collectively 
^ey resist bending moments imposed by muscular force, by 
weight, and by the reactions of the medium, converging towards 
the humerus from various directions. In very short humeri of 
primitive tetrapods (figs. 11, 14, 15) the wide bases and low 
height of the fotur humeral triangles reflect the relative thickness 
and shorter contractile ranges of their respective muscles or 
muscle groups, while the relatively long shafts of many later 
humeri (figs. 14, 15, 29) indicate reduced thickness and strength 
with lengthened contractile ranges. Emphasis of any of the cross 
sections, crests, or processes implies greater strength of muscles 
or ligaments and involves changes in their angles of insertion and 
in the lengths of their lever arms. For example, the very large 
entocondylar projection in primitive tetrapod hiuneri (fig. 11, 
ENTC), together with the shortness of the forearms (fig. 13A), 
implies (a) corresponding thickness and strength of the pronators 
and (b) relatively open insertion angles, with directions of pull 
more nearly at right angles to the shaft of the radius and thus with 
favorable leverage but short range. 

The spirally warped head or proximal articular facet (fig. 11) 
of the primitive tetrapod humerus permitted partly rolling, partly 
twisting movement of the humerus under the puU of successive 
sectors of the fan-like muscles covering the neck and pectoral 
girdle (Miner, 1925). The capsular and other ligaments must 
obviously have been so arranged as to permit this rocking and 
twisting movement. 

The primitive tetrapod humerus was adapted for a crawling gait, 
with sharply everted elbows, wide trackway, and short stride. It is 
best exemplified in large-bodied labyrinthodonts such as the 
Permo-Carboniferous Eryops (fig. 13A, Al) and in the diadectid 
division of the Cotylosauria or primitive reptiles. In humeri with 
lengthy shafts (figs. 14, 15, 29) the proximal and distal humeral 
triangles recede, and the humerus as a whole assumes somewhat 
the functions of a loaded beam supported at either end, or more 
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FROG 

Left humerus 

dorso posterior venTro-anttnor 


Fig 12 Humen of pnmitive tetrapod (A Al) and modern anuran (B, Bl) 
After Gregor\ 


speafically of the boom or jib of a derrick crane (fig. 30) When 
the head of the humerus (figs. 14,15, 25) grows towards the dorsal 
or rear side the upper third of the bone may be bent backward, the 
lower third forward, producing a more or less sigmoid contour in 
side view. Strengthening of the bone may occur either by thick- 
enmg the walls of the more or less hollow shaft or by the presence 
of old or new crests between the muscle masses Successive cross 
sections from the surgical neck downward suggest a system of 
opposed (front and back) triangular struts or trusses (fig. 11). 

SURVIVING AMPHIBIA 

Among the smaller sinviving Amphibia the ends of the humerus 
often became cartilaginous. In the urodeles (fig 31) the usually 
small humerus is frequently associated with aquatic habits and 
with a wide, fan-like expansion of the coracoid cartilage and its 
muscles. The scapular blade sends forward a large “procoracoid” 
process which serves as a base for the fan-like supracoracoideus 
and procoraco-hruneralis muscles. Reduction and loss of the 
cleithrum, clavicle, and interclavide in these urodeles have con¬ 
tributed to considerable mobility of the right and left halves of the 
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Fig 14 Structural stages illustrating progressive narrowing of distal end of 
humerus from relatively primitive Triassic thecodont reptile (A) to Jurassic 
pterosaur From Gregory A, C after von Huene, B after Broom, D from 
specimen 


ming with the hind limbs have been associated with the use of the 
stout forearms as springs and shock absorbers, and with the con¬ 
sequent strengthening both of the pectoral girdle and of the shaft 
of the humerus (fig. 12B). The globular capitellum for the 
radius permits a wide sweep for the forearm, useful also in swim¬ 
ming and grasping. 

These and other modem amphibian types branched off from 
what we may call the “main line,” from fish to man, which passed 
directly from the primitive tetrapod to the central reptilian 
humerus (fig. 31). 

ADAPTIVE DIVERSITY OF THE HUMERUS 
IN REPTILES AND BIRDS 

The hmnerus of primitive reptiles (figs. 18A, B, 29A) had advanced 
beyond the primitive tetrapod humems in the development of an 
entepicondylar foramen for the median nerve and ulnar interos¬ 
seous artery (Huntington, 1918). In many forms the formerly 
warped trackway for articulation with the scapulocoracoid was 
shortened into a convex head. The primitive reptilian humerus 
was fimdamentaUy like the humerus of Sphenodon (fig. 31) among 
modem reptiles, but with much wider proximal and distal ends. 
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Fig 15 Ventral (A-F) and medial (Al-Fl) views of nght humen 4 Pnmi 
tive Permo Carboniferous reptile B-E Various Tnassic thecodont leptiles 
F Modern fowl Illustrates progressive lengthening of shaft, reduction of 
entocondvlar process, development and recurvature of con\e\ head From 
Gregory A after Romer and Pnce, B C, E after von Huene, D after Mc¬ 
Gregor F from specimen 

Such a humerus is adapted primarily for crawling, plantigrade 
habits, but it has given rise to many specialized forms, some of 
which may now be briefly noted 
Among the thecodont reptilian stock of Tnassic age (fig. 31), 
which apparently was the source of the aetosaurs, pelycosimians, 
crocodilians, dinosaurs, pterosaurs, and birds, the pectoral limbs 
were often smaller than the pelvic limbs and in the humerus of the 
smaller, less specialized forms, the convex head (caput humeri) 
was directed upward and somewhat backward (fig. 15C1). In the 
modern crocodilians (fig. 31), which are a semi-aquatic side branch 
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of the lizard-like thecodont stem, the humerus is fairly long and 
narrow with somewhat sigmoid curve in side view. The ento- 
condylar process, so large in primitive tetrapods, is here repre¬ 
sented only by a low convexity for the lateral ligaments of the 
elbow. The extensor-supinator crest is low and inconspicuous, and 
the entire distal end forms a transversely placed rounded capitel- 
lum-trochlea. This type of humerus compares rather closely with 
the humeri of relatively primitive saurischian dinosaurs (fig. 31), 
and Miner’s study (1925) of the muscles and muscle areas of 
tetrapods gives reliable data for interpreting the homologous 
muscular areas in dinosaur humeri. 

Among bipedal, bird-like dinosaurs the humerus and hand were 
long and narrow; the humerus of Struthiomimus had a long, 
slender shaft, possibly supporting a patagium. In outer side view 
the humerus was slightly sigmoid, the distal concavity facing 
forward. 

Increasing massiveness of body led on one side from the primi¬ 
tive Triassic thecodonts to the huge, bipedal, flesh-eating dino¬ 
saurs, eventually with small hands and short hmneri (fig. 31), and 
on the other to the ponderous, secondarily quadrupedal Sauropoda. 
The latter had very large hmneri with a wide fossa for the thick 
coraco-brachial muscles, and massive deltopectoral ridge (fig. 31). 
The distal epiphysis was long-growing and partly cartilaginous. 
The distal position of the large, radio-ulnar facet permitted a 
marked opening of the humero-radial angle, useful in walking 
under water. 

The beaked dinosaurs or Omithischia, which had advanced 
herbivorous jaws and teeth, were also secondarily quadrupedal 
and their ungual phalanges bore flat nails. Among them the 
duck-bill and cassowary-like dinosaurs were semi-aquatic, the 
fingers partly webbed; their humeri in side view were slightly 
sigmoid but not notably specialized. In the ponderous quadru¬ 
pedal ceratopsians, on the other hand, the humeri were very 
massive (fig. 31) with large proximal crests and sharply bent 
elbows for the support of the enormous skull. The sharply pro¬ 
jecting entocondylar convexity of the early tetrapod humerus had 
long since been reduced in the small bipedal running ancestors of 
these huge animals, but with increasing weight the proximal and 
distal ends of the humerus were secondarily widened and thick¬ 
ened, and the massive distal end was probably tied to the huge 
ulna and radius by very large and strong ligaments and by thick 
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A Chenopsis atrata 


Fig. 16. Humerus, pectoral girdle, and axial skeleton in a bird of strong 
flight. Showing stiffening of backbone, strong development of sternum, furcula, 
coracoid, spring-like nbs The large deltopectoral crest flares out near the 
proximal end of the columnar humeral shaft. The forward and upward move¬ 
ment of the wing is effected in part by the deep pectoralis minor, the downward 
movement by the pectoralis major. From specimens. 


muscles of great power. Still shorter and relatively wider were 
the humeri of the armadillo-Uke ankylosaurs. In brief, humeri of 
primitive dinosaurs, starting from the small, rather weak humeri 
of the Triassic thecodonts gave rise to; (1) the very long humerus 
of Struthiomimus with its almost cylindrical shaft and small 
tuberosities; (2) the long but enormous humeri of certain sauro- 
pods (e.g., Brachiosaurus ); and (3) the extremely massive, wide 
humeri of the later Ceratopsia and Ankylosauria. 

In quadrupeds the length of the humerus is obviously one of the 
several factors in the length of the stride. The long humerus of 
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Fig 17 Skeleton and half section of box tortoise, to show partial enclosure 
of girdles and limbs by overgrowth of carapace and plastron From specimens. 

climbing animals contnbutes to the long reach and must with¬ 
stand relatively great tensile stresses due to weight. 

Among the bat-like pterosaurs the shaft of the humerus (fig. 
14D, 31) was narrow with thin walls and pneumatic interior. In 
side view the bone was curved anteroventrally, and there were a 
high delto-pectoral crest and large coraco-brachiahs fossa. The 
joint at the narrow distal end was more or less hinge-like 

The long humerus (fig. 16) of birds of strong flight has a large 
oval head facing dorsocaudaUy, a fairly large internal tuberosity, 
and a pneumatic interior. Thus the avian humerus, as compared 
with the central reptilian t 3 rpe, has imdergone much less change 
than has the avian pectoral girdle, in which the sternum has 
gained a huge base and a high median keel (fig. 16). The humeri 
of ratite birds is longest in Rhea and becomes very small in emus, 
cassowaries, and Apteryx, i.e., as the wings degenerate. The 
pectoral limb of penguins (fig. 31) has become paddle-Hke, but 
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Fig is Comparative senes of humen from pnmitive reptile (A) to modern 
sea turtle (Dl After Gregory 


the elements of the avian wing are still present, though highly 
modified (Simpson, 1946). 

The marked sigmoid curve of the tortoise humerus (figs. 17, 
18), together with the globular, backwardly directed head, per¬ 
mits the humerus to be swung either far forward, so that the elbow 
looks like a knee (fig 17), or far backward to enable the pectoral 
limb to be tucked under the overhanging marginal ridge of the 
carapace In spite of its specialization the humerus of the tortoise 
(fig. 18C) is foreshadowed in basic features by the humerus of 
pareiasaurs (fig. 18B), which in turn are readily derivable from the 
primitive tetrapod type retained in diadectid cotylosaurs (fig. 18A). 
The very peculiar humerus of the sea turtle (fig. 18D) forms part 
of a pectoral paddle or wing, it is flattened, the distal end widened, 
the deltopectoral crest much modified, and the medial tuberosity 
greatly enlarged and flattened 

In ichthyosaurs (fig 31) the limbs have become completely 
paddle-like, the humerus was flattened, with wide distal ends, and 
the rest of the limb has changed into more or less polygonal 
secondary pol 3 dsomeres. The humerus of ichthyosaurs may have 
been derived from the slender, semi-aquatic humerus of Meso- 
saurus. The humerus of plesiosaurs (fig. 19E, F) is closely con¬ 
nected with that of nothosaurs (fig. 19C) which, in turn, lead 
backward towards a Sphenodon-Wks. type (fig. 19A, B). As in 
other advanced aquatic reptiles the facet for the ulna is shifted to 
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Fig 19. Comparative series of reptilian humeri; from relatively primitive 
semi-aquatic form (A, B) to highly specialized marine plesiosaur (F). From 
Gregory. A, B after Bamum Brown; C, D after von Meyer; E after Watson; 
F after WeUs. 

the outer side of the distal end of the humerus so that the olecranal 
process is lateral to, not behind, the head of the radius, both 
radius and ulna being flattened into the same plane. 

RISE AND DIVERSITY OF THE MAMMALIAN HUMERUS 

Returning to the “main line,” in the earlier mammal-like 
reptiles, the humerus of the less specialized pelycosaurs (fig. 29A) 
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retained a large entocondylar process and was not very different 
from the primitive tetrapod type in being adapted for a crawling 
gait. In the giant South African dinocephalians the pectoral 
girdles and humeri were relatively primitive, although the elbow 
in standing was less sharply bent and everted than in the primitive 
tetrapod. For the support of the great body weight the coraco- 
brachiaUs brevis muscle and its fossa were widely expanded, as 
well as the areas for the extensors (Romer, 1922, pi. 36). In the 
gorgonopsians the fairly primitive humerus (fig. 29B), with its 
moderate sigmoid curve, permitted a somewhat cat-like stride 
with the body raised well off the ground (Colbert, 1948), with 
elbows less everted than in primitive tetrapods. In the cynodonts 
the pectoral girdle approached the mammalian stage especially 
in the scapula and coracoid, and so also did the humerus (fig. 
29C). 

Simpson (1928, p. 155) has shown that in the humerus of the 
cynodont Diademodon (fig. 20A) the convex head was directed 
dorsoposteriorly but was not spherical, and the deltopectoral 
crest at its proximal end was not yet expanded into a distinct 
greater tuberosity, although the lesser tuberosity was well de¬ 
veloped. A large entepicondylar foramen was retained as well as 
an ectepicondylar foramen, both being characteristic of reptiles. 
The deltopectoral crest had begun to be turned medially towards 
the fossa for the coracobrachialis brevis and biceps muscles. 

Among the Tritylodontoidea the humerus (fig. 31) is well shown 
in Bienotherium from the upper Triassic of China (Young, 1947, 
p. 582). This genus may represent an early side branch of the 
mammalian Order Multituberculata. Its skull and jaws were ad¬ 
vanced beyond the cynodont stage and were almost mammalian. 
The descriptively multituberculate molars were adapted for 
crushing hard objects. The humerus closely approaches the 
primitive mammalian type, but the upper end of the deltoid 
crest, although it is already raised into a swollen great tuberosity, 
is continuous with the head, which is not so fully spherical as in 
typical mammals. There are a large entepicondylar bridge and 
foramen, and there may be also an ectepicondylar groove. 

Among the Jurassic mammals the humerus is known only from 
three specimens of uncertain ordinal position. As described by 
Simpson (1928, pp. 155-159) they retained many cynodont 
features, but in others, such as the nearly spherical head, they 
were more tna.TnTnfl.1ian (fig. 20B). However, after careful com- 
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Fig, 20, Median posterior view of right humeri. After Simpson. BG, 
bicipital groove; DPC, deltopectoral crest; ECEC,ectepicondyle; ECF, ectepi- 
condylar foramen; ENEC, entepicondyle; ENF, entepicondylar foramen; 
GT, greater tuberosity; H, head; LT, lesser tuberosity; OF, olecranon fossa; 
SC, supinator crest; TR, trochlea. Al-Dl. Proximal views. Not to scale. 


parative studies Simpson {pp. cit) concludes that these humeri 
were normally held in a nearly horizontal plane as in cynodonts 
and monotremes. “The radial and ulnar articulations [of the 
Stonesfield mammal]/' writes Simpson {op, cit., p. 156), ‘'are also 
extraordinarily reptilian. The true sharp-crested trochlea of 
later mammals is not well developed. The radius articulates on a 
separate rounded surface external and somewhat ventral to the 
ulnar articulation." 

The humerus (fig. 20C) of the monotreme Ornithorhynchus at 
first sight recalls that of primitive reptiles, but as Simpson {op. 
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cit) and Howell (1937a) have shown, it is specialized for both 
digging and swinumng. In the pectoral girdle the dorsoposterior 
border of the scapula is prolonged backward while the prespinous 
fossa is either vestigial or incipient. The thin, plate-like epicora- 
coid slides a little on the expanded sternum and strong inter¬ 
clavicle. Although these may be partly habitus features, the 
girdle of Orniihorhynchus as a whole strongly recalls the conditions 
in Cynognathus and indicates that also in the humerus the basic 
features have been inherited from a remote c3modont ancestor, 
although the extreme projection of both the entepicondylar and 
extepicondylar processes (fig. 20C) together with the concavely 
curved head (fig. 20C1) may be later specializations. 

The wide humerus (fig. 22B) of Tachyglossus {“Echidna”) 
clearly reflects great strength in digging, as do also the block-like 
coracoid, the well-braced interclavicle, and stout sternum. 

According to Simpson (1928, pp. 156-158), in the hxunerus 
(fig. 20D) of the opossum Didelphis the plane of the distal end 
diverges only about 10 degrees from that of the proximal end 
(drawn through the greater and lesser tuberosities), whereas in 
the Stonesfield humerus (fig. 20B1) of a Jurassic mammal the 
corresponding angle is about 75 degrees and in Diademodon only 
40 degrees. This accords with much other evidence that, as we 
pass from early tetrapods to mammals, the angle between the 
proximal and distal ends of the humerus approaches zero. This is 
no doubt associated with the drawing inward of the elbows and 
opening of the angle at the elbow as in typical mammals. 

The humerus of Didelphis (figs. 21, 22) also is typically mam¬ 
malian in possessing a distinct lateral or greater tuberosity on top 
of the deltoid crest. Upon it are inserted both the supraspinatus 
and infraspinatus muscles, which are pretty certainly derived 
from the supracoracoscapula muscles of reptiles (Romer, 1922, 
p. 594). Likewise an internal or medial tuberosity was present, to 
which was attached the subscapularis muscle. The ‘ ‘mammalian’ ’ 
posture of the humeri of Didelphis, with the elbow almost im¬ 
mediately beneath the caput humeri, is made possible not only by 
the various mammalian features of the humerus itself, but (1) by 
the freeing of the reduced coracoid from direct contact with the 
stemTxm, (2) by the wide mobility of the whole complex of clavicle, 
coracoid, acromion, scapula, and humerus aroimd the sternal artic¬ 
ulation of the clavicle, and (3) by the protection afforded to the 
shoulder joint by the overhanging acromion and its ligaments. 
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Eubrach/o- "Echidna." Murme- Dasupus fiapalops 
saurus copha^a 



Didelphis Thyld- Phasco- Macro- Phglan- Arctb- VtPer- 
cynus lomyo pu.s gista cyan 




Cantor Arctomys So Jen- Erin- Perip- Euprptb- 

odon aceus tychu^ yonia. 


Fig. 22. Left humeri of various primitive and adaptive types. From Greg¬ 
ory. A after Williston; E after Scott; others from the American Museum of 
Natural History collections. 
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Doubtless the moving outward of the shoulder joint away from 
the midline exposed it to greater danger from breakage in falling, 
but the resulting mobility, the wider reach and swing of the fore¬ 
limb, contributed much to the increased speed, effectiveness, and 
endurance of mammalian over reptilian locomotion. The Didel- 
phis pattern of pectoral girdle and humerus appears to be arche¬ 
typical to that of all other marsupials. 

In the “marsupial wolf” (Thylacynus) the marked elongation of 
the humerus (fig. 22) has helped to lengthen the stride of this 
cursorial predator. The entepicondylar and ectepicondylar pro¬ 
jections were much reduced. The distal facet indicates a chiefly 
hinge-hke movement at the elbow, with limited supination. 

At the other adaptive extreme, in the humerus of the “mar¬ 
supial mole” (Notoryctes), digging powers are indicated by the 
marked widening of the distal end, by the strength of the crests, 
and by the winding siurface for the brachioradialis. 

Among the diprotodont marsupials the phalanger humerus (fig. 
22 J, Phalangista) is close to the didelphid type, but with some in¬ 
crease of the supinator-extensor crest. The humerus (fig. 22) of 
the wombat (Phascolomys), a powerful digger, is evidently de¬ 
rived from the phalanger type, but it has become stouter, distally 
wider, with projecting tuberosities and crests. On the whole there 
is a certain convergent resemblance to the cynodont humerus 
(fig. 29C), but the head is more spherical and the distal end com¬ 
pletely mammahan. 

The humerus (fig. 23) of the giant herbivorous Diprotodon and 
related genera is associated with a very peculiar form of scapula in 
which there is a large, cap-like, dorsal protuberance directly above 
the vertical scapular spine. To this may have been attached a 
thick dorsoscapular ligament, while below it was the serratus an¬ 
terior muscle, supporting the massive body. The vertebral border 
of the scapula is extended far downward, and the axial margin is 
greatly reduced. The inferior angle ends in a prominent, down¬ 
wardly projecting tuberosity, possibly for a robust teres minor. 
Perhaps in correlation with these and other features the ulna has an 
enormous, transversely widened olecranon for the triceps, and the 
middle of the lateral aspect of the humerus bears a prominent, 
laterally projecting process and rugosity, probably for the deltoid 
muscle. In short the humerus of Diprotodon as compared with the 
primitive phalanger type, in becoming gigantic and graviportal, 
has on the whole been simplified. 
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Fig 23 Skeleton of From Gregory 

Among the placental mammals adaptive branching was already 
prolific in the Paleocene and Lower Eocene epochs, and there 
were many lines that subsequently became extinct as well as a 
few that branched in later times Matthew (1904, 1937) showed 
that the known hands and feet of Paleocene and early Eocene 
placental families were pentadactylate, with spreading ^gits and 
partly divergent pollex and hallux, respectively, also that the 
radius and ulna could be freely supinated. He regarded these 
and correlative characteristics of the girdles, limbs, and vertebrae 
as indicating for the placental mammals arboreal ancestry, as 
already had been held to be so m marsupials by DoUo (1899) and 
by Bensley (1901) 

The humeri of the smaller Paleocene and Lower Eocene placen¬ 
tal mammals, so far as known, were of the same basic pattern as 
the opossum humerus (fig. 22F), but the extensor-supinator crest 
(fig. 22K, L, O) was less flaring at the upper or proximal end. It 
sloped evenly towards the shaft of the bone and did not end above 
in a sharp notch. At the distal end the capitellum is less spherical 
in front view than it is in Didelphis (fig 22F), and the trochlea 
often has a sharp inner keel extending distally below the level of 
the capitellum. In the living Gymnura (fig. 31), a fairly primitive 
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insectivore, as well as in Centetes (fig. 24), this kind of elbow joint 
is associated with a transverse widening of the head of the radius, 
which extends across to, and even a little beyond, the inner keel 
of the trochlea. With such a joint only a moderate supination of 
the radius is possible, and this condition predominates among 
both fast runni n g and digging mammals. And among the primi¬ 
tive Paleocene and Lower Eocene placentals (except possibly 
Nothodectes) there is little or no suggestion of the “outer lip” of 
the trochlea (figs. 25, 28) which is developed in arboreal Primates 
(Gregory, 1920, p. 71; Simpson, 1935, p. 13). 

A review of the skeletons of Paleocene and Lower Eocene 
mammals suggests that these early placentals were nearer to 
ground-living, unguiculate, semi-fossorial ancestors than they 
were to a more remote arboreal stock (fig. 31). Advanced fos- 
sorial habitus was already attained in the mole-like Paleocene 
humerus (fig. 31) described by Simpson (1937, p. 140). This 
further indicates a fairly long antecedent history of partly ground¬ 
living habits for the placentals, extending well back into the 
Upper Cretaceous. As noted above the only known mammalian 
humeri of the Triassic (fig. 31) and Jurassic (fig. 20B) ages tend to 
connect the marsupials with the cynodont stock, and the detailed 
characters of the Stonesfield humerus indicate normally horizontal 
posture with elbows widely everted (Simpson, 1928). Such a 
combination may have been useful in a partly climbing, partly 
digging, ambulatory stage, ancestral to the known diversified 
Paleocene humeri. 

With increasing speed and lengthening stride the hmnerus may 
become either relatively long and narrow as in the dog (fig. 31), or 
short and thick (when the power is concentrated in the proximal 
segment) as in the horse (fig. 31) and other fast cursorial her¬ 
bivores. The elbow joint also becomes quite hinge-like, and the 
movement is limited to extension and flexion. Especially in 
massive, heavy-bodied mammals, the entocondylar eminence is 
often pronounced, indicating very strong ligaments. The delto- 
pectoral crest is usually prominent, and so also are the winding 
surface for the brachialis inferior muscle and the extensor-supina¬ 
tor crest. 

In heavy-bodied ungulates which have large scapulae and heavy 
shoulder muscles the great tuberosity of the humerus sometimes 
becomes very large and high, especially in elephants, titanotheres, 
and horses (fig. 31). 
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Fig 25 Humen of pnmitive placental mammals and pnmates. After 
Gregory 


In digging types, the more or less sigmoid curve of the humerus, 
as seen from either side (fig. 26), is probably associated in part 
with a markedly spiral brachiahs channel, but it may also serve to 
shorten the humerus, thus lessening adverse leverage and making 
it easier to turn around in a narrow tunnel. This sigmoid flexure 
is also pronounced in swimmers such as otters and seals. 

The somewhat sigmoid humerus of the manatee and other 
sirenians is short, with pronounced deltopectoral crest. The elbow 
joint is rather hinge-like. The whole bone is excessively dense and 
heavy as are also the ribs. 

In cetaceans, whose entire pectoral limb has been changed into a 
flipper, the humerus, radius, and ulna are flattened, the humerus 
is (hstally widened, while the phalanges are multiplied, recalling 
the conditions in pleisiosaurs. Among the most specialized 
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cetacean humeri is the humerus of Eubalaena (fig. 31) with ex¬ 
tremely short shaft, huge spherical head, wide distal end, and 
atnall antero-intemal tuberosity, possibly for the mastohumeralis 
muscle (cf. Schulte, 1916). 

The very long, somewhat cylindrical humeri of “flying lemurs” 
(cobegos) are sufficiently strong to resist the bending moments 
imposed by the weight of the body in skimming through the air 
and landing, and by the pulls of the long extensors and flexors. 
The cylindrical ra(flus is much larger than the splint-like ulna 
which is coalesced distally with the radius. Thus the movement 
at the elbow is largely hinge-like, as indicated also by the widened 
head of the radius. In the fruit bats, the humerus (fig. 31) is also 
very long and slender. In the Microchiroptera two processes, one 
on either side of the head of the humerus, sometimes articulate 
with the scapulo-coracoid, thus hmiting the movement, but in¬ 
creasing the strength, of the joint (Miller, 1907). Doubtless the 
associated Hgaments must be relatively strong. 

THE HUMERUS FROM TREE SHREW TO MAN 

The Recent and extinct “tree shrews” (Tupaioidea) although 
long classed with the Insectivora agree with or approach the 
lemtus in many significant structural features (cf. Gregory, 1910, 
pp. 269-285) and have been transferred to the lemiuoid primates 
by recent authors (cf. Simpson, 1945, pp. 61, 176). In the Recent 
Tupaia the humerus (figs. 26, 32) and the forearm are both long 
and slender, and the radius is about as long as the humerus. The 
head of the humerus is large and spherical, the great tuberosity 
low, and so is the deltoid crest. The bicipital groove is barely 
indicated, the extensor-supinator crest small, an entepicondylar 
foramen is present. The entocondylar eminence is conspicuous, 
indicating thick tendons of the pronator and flexor muscles. 
The capitellum is relatively large and globular, the head of the 
radius subcircular on the medial side. The trochlea is relatively 
small and, except perhaps in extreme flexure, the small coronoid 
process of the ulna seems to have little share in the front face of 
the trochlea, which in the front view is in contact solely with the 
radius. Nevertheless, moderate, though not extreme, supination 
seems possible, as is indicated by the short, spreading hands with 
compressed, curved, pointed claws and well-developed, partly 
divergent poUex. 

All these and other features may be preadaptations for arboreal 
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Isft humerus 

Inner Front Outer 



Fig. 27. Humerus of Notharctus with muscle areas inferred from those of re- 
cent lemurs. After Gregory. 


life rather than completed arboreal adaptations, especially since 
but few of the numerous species of tree shrews are truly arboreal, 
most of them apparently living on the ground among the roots of 
trees or on low bushes (Lyon, 1913, p. 21). But there is no doubt 
that certain species (ibid., p. 57), and especially the pen-tailed tree 
shrew (Ptilocercus lowi) of Borneo, are arboreal. 

The Paleocene family of Plesiadapidae, long regarded as a 
member of the Order Insectivora, was referred to the tree shrew 
group by Matthew (1915). The humerus (fig. 25) of “Notho- 
dectes” (= Plesiadapis) seems indeed to afford a structural stage 
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leading from semi-terrestrial to the fully arboreal habitus of the 
Eocene and Recent lemuroids. The humerus of Noihodectes was 
relatively shorter and wider distally than that of Ptilocercus 
(Gregory, 1920, p. 70, pi. 27), and its more strongly developed 
crests and process suggest a stronger, probably ground-living type. 
Simpson (1935) during a careful analysis of the morphological 
characters of the Plesiadapis (“Nothodectes”) skull, dentition, 
vertebrae, scapula, humerus, radius, etc., referred the Tu- 
paioidea, including Plesiadapis and the tree shrews, to the 
Suborder Lemuroidea. 

In Noiharctus, a quite primitive Eocene lemur, the humerus 
(fig. 25) somewhat resembles the climbing opossum type (figs. 21, 
22) especially in its large extensor-supinator crest (fig. 27). But 
the opossum has a relatively short, well-clawed hand and com¬ 
paratively strong flexor muscles, whereas in Noiharctus the whole 
arm and hand was long and slender, with thin fingers and weak 
flexors of the digits; it also had nails, not claws. Here, as in many 
other cases, two mammals with very different kinds of hands, 
conforming to different locomotor habits, may have less distinctly 
dissimilar humeri. 

The Noiharctus type of humerus (figs. 25, 28) was evidently well 
fitted to give rise by minor successive changes to the diverse 
humeri of later lemuroids and monkeys and eventually to those of 
apes and man. The humerus of Tarsius appears to be a special¬ 
ized derivative of the Plesiadapis-Notharctus stem (Gregory, 1920, 
p. 75). 

The humeri of New World monkeys (fig. 28) often retain an 
entepicondylar foramen, but their shafts are thinner than in 
Notharctus, and the supinator crest is less flaring distally. The 
“outer Hp” (fig. 25) or ridge of the trochlea, which is begiiming 
in Noiharctus, is better developed in the New World monkeys 
and in all higher types, culminating in the anthropoids and man 
(fig. 28). Its presence marks the increase in width of the coronoid 
process of the ulna (fig. 33) which now supports the medial part 
of the circular radial head and takes up a part of the trochlea 
which was formerly (in Paleocene mammals) occupied by the 
medial part of the transversely oval head of the radius. This 
arrangement permits extreme supination and greatly strengthens 
the flexor side of the elbow joint. 

The humerus of the macaque (fig. 28), a fairly central Old 
World monkey, is more or less intermediate between the lemuroid 
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Fig. 29 Anterior aspect of the right humerus, in standing pose; structural 
series, from primitive mammal-like reptile to man. From Gregory. A after 
Romer and Pnce, B after Broili and Schroder; C-G from specimens. 


and anthropoid types. The gibbons (fig. 2S) with their extremely 
long arms and fully brachiating habits are often regarded as ir¬ 
revocably specialized side lines (Howell and Straus, 1931). But 
this conclusion takes for granted the dogma of irreversibility and 
disregards the principle of correlated changes in structure and 
function. The humerus of the orang (fig. 28) looks almost as if 
it were a gigantic gibbon humerus. The fossil humerus referred to 
the ^Miocene Dryopithecus (fig. 28) combines features of the 
gibbon and of the modem great apes (Gregory, 1928; Ehrenberg, 
1938). 

The apes aU have the ability to swing the arm around the 
shoulder joint, and describe a verj- low cone or almost a circle. 
The human arm has lost little if any of this ability, and the whole 
shoulder girdle and arm and hand of man (fig. 33) differ from 
those of the chimpanzee and gorilla only in the proportional em¬ 
phasis of certain parts, as of the thumb in man or the great width 
of the hand in old male gorillas. 

The distal end of a humerus (fig. 28) found by Broom at Krom- 
drai near the site of the Paranthropus t 3 ^e skull is confidently re- 
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ferred by Broom to that genus. In other features (e.g., jaws and 
teeth) the Australopithednae present a mixtmre of ape-like and 
human features, and it is not surprising to find more or less mixed 
or generalized features in the humerus. But even if we set this 
specimen aside for the present, the hmneri (fig. 28) of chimpanzees 
and gorillas differ from those of man chiefly in rather small pro¬ 
portional measurements. 


RETROSPECT 

Man has inherited from the earliest vertebrates, exemplified by 
the Silurian ostracoderms (fig. 1), the basic pattern of locomotion 
based upon bilaterally arranged myomeres on either side of an 
elastic axis and directed by a nervous system of primitive fish 
type. Man also owes to the ostracoderm grade the outgrowth of 
pectoral buds from the lateral myomeres and the beginnings of a 
pectoral girdle. To the same or some related group of pre-fishes, 
man owes the elaboration of bony tissue with its high adapta¬ 
bility in growth and plasticity in evolution. 

Man owes to the crossopterygians (fig. 9) of early Devonian 
age, the modelling of the proximal metapterygial piece into a 
potential humerus, and of lie second metapterygial piece into a 
potential ulna. The radius appears to be represented by the 
first pre-axial radial rod. 

The many-jointed pectoral paddle of Eusthenopteron (fig. 6) 
and Sauripterus (fig. 31) was evidently quite flexible, the flexi¬ 
bility increasing towards the periphery. IS^en such a fish paddle 
was transformed into a primitive tetrapod hmb the widening of 
the head of the humerus (fig. 11) limited its mobility to a rocking 
and twisting movement of the shoulder, within the limits imposed 
by a rather narrow and warped articular surface and doubtless 
also by the capsular and associated ligaments. Especially in 
tetrapods further restraining and strengthening reactions were 
exerted by the acromial and coracoid processes (figs. 21, 23, 24, 
26, and 32) and their ligaments surrounding tie head of the 
humerus. The clavicle, on the one hand, transmitted to the 
sternum medially directed thrusts of the humerus, and, on the 
other hand, by being tied to the sternum medially and to the 
acromion laterally, the clavicle helped to prevent the humerus 
from being pulled too far away from the sternum. At the other 
extreme, in some specialized cursorial mammals (fig. 31, horse) 
the loss of the clavicles is compensated, and part of the weight of 
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Fig. 30. The human arm and hand, conceived as a modified derrick and 
manual organ. 


the thorax is supported, by the dorso-scapular ligament (Schmaltz, 
1905) which permits a wide fore-and-aft swing of the scapula and 
humerus and lessens the danger of dislocation of the shoulder. 
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To the earliest tetrapod stage (figs. 9, 13), typified by the 
Upper Devonian, Carboniferous, and Permian labyrinthodonts, 
we owe the third major stage in the evolution of the pectoral 
girdle and limbs. At that time the bend at the elbow was sharply 
emphasized (fig. 13). Both ends of the humerus were wide (fig. 
11), the very short shaft was strongly twisted (fig. 12), the en- 
tocondyle and ectocondyle, the extensor-supinator and delto- 
pectoral crests were very prominent, while the articular surface 
at the head of the humeri formed a long, warped trackway (fig. 
11). These features were profoundly modified or sacrificed in 
later stages, but they were nevertheless prerequisite for further 
advance. For our ancestors had to swim before they could crawl, 
to crawl before they could run, to run on the ground before they 
could climb and leap among the trees, to brachiate, at least to 
some extent, before they could walk upright on the ground. 

To recapitulate, in general, primitive tetrapod humeri in both 
amphibians and reptiles were short and wide, with very wide distal 
ends for powerful flexors and extensors of the elbow. The large 
capitellum for the radius was chiefly ventral rather than distal in 
position, the elbows being sharply bent. The “head” or proximal 
articular facet was narrow, not spherical, and directed upward and 
inward rather than upward and backward. In modem urodele 
amphibians the proximal and distal ends of the humerus often 
become cartilaginous. Among later quadmpedal reptiles, the 
bent-limbed t 3 q)e of humems was retained in lizards and Spheno- 
don; but the head (caput humeri) has thickened, and in the 
tortoise it became spherical. 

When the length of the stride increases, as in crocodilians, the 
humeral shaft becomes longer and narrower, the entocondylar 
and ectocondylar processes disappear, and the elbow joint be¬ 
comes more hinge-like. In side view such humeri are somewhat 
sigmoid. In the smaller pterosaurs, the shaft of the humerus was 
slender, but the deltopectoral crest remained large. In the largest 
pterosaurs, the humerus (fig. 31) is relatively short in comparison 
with the very long wing, supported by the enlarged fourth digit. 
By somewhat parallel changes the primitive thecodont humems 
gave rise to the slender and light but strongly built bird humems 
(fig. 31). At the opposite extreme in the aquatic icthyosaurs the 
humems retained the wide distal end but was flattened to support 
the paddle-hke forearm and hand. 

In the line leading towards the mammals (fig. 31), the head be- 
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Fig. 31 (this page and opposite). Adaptive and phylogenetic evolution 
of the humerus in vertebrates. 


came more spherical and directed backward, and the greater 
tuberosity developed on top of the deltoid crest. As the head 
withdraws dorsoposteriorly the deltopectoral crest, its greater 
tuberosity, and the lesser or medial tuberosity tended to define a 
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bicipital groove. In digging forms the humerus became second¬ 
arily widened and shortened, with extreme emphasis of the ento- 
condylar and ectocondylar processes. Advanced aquatic special¬ 
ization resulted in convergence towards the marine reptiles (fig. 
31). At the other extreme, in the fruit bat, the shaft became very 
long and cylindrical. Among fast-running ungulates (fig. 31) the 
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Fig, 32, Mounted skeleton of tree shrew, Tupaia sp. 
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Fig 33 Right pectoral limb skeleton of man and gonlla ^Medial view ol 
humerus and lorearm, palmar view of wnst and hand 

humerus is shortened and thickened, the elbow sharply bent and 
restricted to hinge-like movement. 

The foregoing brief review has bearing on several classic 
problems that are still of daily importance to the student of evolu- 
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tion. The humerus in life is of course an indispensable part of a 
continuous, organized whole. In the dried skeleton it appears to 
be distinct from its neighbors because we do not usually see the 
joints and ligaments which connect it with its fellows and set 
limi ts to its movements, nor the opposing sets of the muscles 
which operate it, nor the endlessly complex nervous organization 
which moves and checks it purposively and requires of it sufficient 
quickness, precision, and power as a condition of its owner’s 
survival. 

In man as in other mammals the entire pectoral girdle and 
appendages serv’^e as a system of compound extensible levers used 
in locomotion (fig. 24) and, by change of function, as an organ of 
prehension (fig. 21, 26, 30). As an organ of prehension and manip¬ 
ulation man’s pectoral limbs (fig. 30) comprise on either side a 
modified derrick-crane with a movable base (the shoulder 
girdle), and a boom, the humerus. The latter supports at the 
elbow joint a secondary boom, the ulna and radius. This segment 
can be extended, flexed, and rotated. The wrist and hand (fig. 
33) together form a third segment with a compound base (the 
wrist), and five jointed booms, the metacarpals and digits. In¬ 
dividually these act Uke little derricks, but collectively they serve 
as an organ for grasping, puUing, picking, hitting, batting, punch¬ 
ing, twisting, throwing, drumming, piano-pla 3 dng, vioHn playing, 
drawing, writing, gesturing, or what you will. In every one of 
these the humerus plays its part like a well-trained member of an 
orchestra. 

The so-called mystery of adaptation, in the humerus as else¬ 
where, appears to be due partly to the very human habit of looking 
at only one finished product and imagining that it was “designed” 
first and made afterward. But the present sketch suggests (fig. 
28) that the human humerus has evolved out of a primitive ape 
humerus, and the ape humerus from a macaque-Hke humerus, 
that in turn from a lemuroid stage, and so on back to Eusthenop- 
teron and beyond that. Each earlier stage was attained by change 
of emphasis or proportion of certain still earlier parts and by 
correlated loss or increase in dimension of other earlier parts; 
also each and every earlier stage was prerequisite to aU its deriva¬ 
tives. Such a system is operated according to geneticists by the 
testing of relative survival value in humeri of varying character¬ 
istics. The chance encounter of a given humerus type with for¬ 
tuitously developed new opportunities has made possible every 
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'‘creative,” "emergent” type that happened to do well both in its 
older set-up and in the newer niche. Thus according to the 
"palimpsest” theory some "habitus” features of older stages are 
always modified or lost as new habitus features come in. In the 
evolution of the humerus from fish to man, anisomerism or chang¬ 
ing emphasis of parts has played the leading part and polyisom- 
erism is seen only in the tendency to develop separate centers of 
ossification for the epiphysis and tuberosities. 
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STRICTO, AND XENOMTDAEA 
(DIPTERA, MUSCIDAE) 

By Fred M. Snyder 

Several years ago a study of the Mydaeini of the world was 
undertaken. The present paper is a review of the Nearctic 
species. It covers the Nearctic species of Mydaea Robineau- 
Desvoidy, sensu stricto, and Xenomydaea Malloch. As the 
study progresses, it may be necessary either to broaden the 
limits of the genera involved or to restrict them considerably 
and propose names for various well-defined categories. 

The Holarctic Mydaeini can, as a rule, be divided into five 
fairly distinct categories, although when African and Australian 
species particularly are studied forms are found which connect 
and invalidate most of the known generic characters. 

For the present the genera will be treated in the traditional 
sense, which is essentially that of J. R. Malloch. The five 
groups mentioned above may be separated by the following key. 

Genera of Nearctic Mydaeini 

1. With setulae on both dorsal and ventral surface of juncture of second and 

third wing veins (node) but not beyond.2 

Without hairs on both surfaces of the node.3 

2. Either front or oral margin or both protuberant in profile. 

. Xenomydaea Malloch 

Neither front nor oral margin protuberant in profile. 

. Mydaea Robineau-Desvoidy, semii stricio 

3. Head of male distinctly flattened above; pra absent; arista long plumose; 

ovipositer usually with spines on suranal plate; small species. 

. Hebecnema Schnabl 

Head of male not distinctly flattened above, pra present or absent; arista 
pubescent to plumose; ovipositer without thorns on suranal plate; 
larger species.’.4 
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4. With hairs or setulae on all of the following surfaces: notopleura adjacent 
to bristles, ventral surface of scutellum, hypopleura below spiracle.... 

. Helim (lucorum group) ^ 

Without hairs on all these surfaces_ Helina Robineau-Desvoidy, sensu lato 

It is with the greatest pleasure that I express my gratitude to 
the many museums and entomologists who have either lent 
material or allowed me to examine their material. 

In particular, I wish to thank the authorities of the American 
IMuseum of Natural History who have made the entire collection 
of these flies available and allowed me to work them over. The 
United States National Museum has lent numerous specimens 
and permitted me to study their entire collection. Mr. J. R. 
JvIaUoch offered several kind suggestions in the early stages of 
this study. Dr. H. C. Huckett was most kind in lending several 
European species unknoum to me for comparison. To Dr. C. H. 
Curran I am particularly indebted for his kindness and many 
helpful suggestions. 

Unless otherwise noted, all holotypes are or will be deposited 
in the American Museum of Natural History. 

To conserve space, distribution records are limited to notation 
of the state, and the source of these specimens is omitted. 

GENUS MYDAEA ROBINEAU-DESVOIDY 

Fellaea Robine.-vu-Desvoidy, 1830, Mem. Acad. Roy. Sd. France, ser. 2. 
vol. 3, p. 476. 

Mydaea Robine.\u-Desvoidy, 1830, Mem. Acad. Roy. Sci. France, ser. 2, 
vol. 2, p. 479. 

Opsolasia Coquielett, 1910, Proc. U. S. Natl. Mus., vol. 37, p. 580. 

In 1830, Desvoidy proposed the genus Fellaea for five new 
species without designating a genotype. Macquart (1835, p. 33) 
and Schiner (1864, p. 564) were of the opinion that the first 
species, F. fera, was the same as Anthomyia urbana Meigen. 
Apparently^ following this synonomy, Coquillett (1901, p. 137) 
designated fera urbana as genotype and placed Fellaea as a 
synonym of Mydaea. 

However, Bezzi and Stein (1907, p. 615) placed Fellaea as a 
questionable synonym of Phaonia with fera as possibly the 
same as Anthomyza basalts Zetterstedt. CoquiUett (1910, p. 
545) in his second work on genotypes appears to have accepted 


^ Spilaria authors, not Schnabl. 
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Bezzi and Stein’s suggestion, since Fellaea is placed as a synonym 
of Phaonia in that paper. 

If it should be shown that fera belongs to Mydaea, then the 
name Fellaea should replace Mydaea, 

In 1910, Coquillett proposed the name Opsolasia, with Lasiops 
clavicrura Coquillett as genotype, for the group of species 
considered by authors to represent Lasiops Meigen. The 
validity of this need not concern us here, since L. clavicrura ( = 
orichalcea Zetterstedt) is a Mydaea and hence Opsolasia becomes 
a synonym of Mydaea. 

The genotype is Musca pagana Fabricius. 

Besides the characters mentioned in the key, most species 
possess hairs on the notopleura adjacent to base of at least the 
posterior notopleural bristle and have thorn-like bristles on the 
suranal plate of the ovipositer. 


Key to Nearctic Mydaea Robineau-Desvoidy, Sensu Stricto 

1. Dorsocentrals 2:4.2 

Dorsocentrals 2:3. oedmonsy new species 

2. Scutellum yellow, contrasting sharply with the dark thoracic disc.3 

Scutellum dark, concolorous with the rest of the thorax.6 

3. Palpi and antennae fulvous, at most only apex of third antennal segment in- 

fuscated.4 

Palpi and antennae entirely darkened.o 

4. Lateral ventral margins of scutellum with some black bristles. 

. flamcornis Coquillett 

Lateral ventral margins of scutellum bare. impedita Stein 

5. Males: acrosticals 0:2; hind femora with a complete row of anteroventral 

bristles and with a row of posteroventral bristles on basal one-half to 
three-fourths. Females: humeri concolorous with disc; fore tibiae 

without median posterior bristles. pagana (Fabricius) 

Males: acrosticals 0:1; hind femora with anteroventral bristles onl}^ on 
basal half and with at most one or two posteroventral bristles at base. 
Females: humeri fulvous, contrasting with darker disc; fore tibiae 
with one or two median posterior bristles. occidentalis Malloch 

6. Eyes distinctly haired; wing base of males infuscated; of females deep yel¬ 

low to fulvous. orichalcea (Zetterstedt) 

Eyes bare; wing bases not infuscated or deep yellow to fulvous.7 

7. Fore and mid tibiae with a submedian ventral bristle. armatipes IMalloch 

Fore and mid tibiae without submedian ventral bristles.S 

8. Knobs or more of halteres darkened.9 

Knobs of halteres not darkened.11 

9. Subtriangular portion of hypopleura above hind coxae with one or more 

setulae; longest aristal hairs distinctly longer than greatest diameter of 

arista. nvhila Stein 

Subtriangular portion of hypopleura above hind coxae bare; longest aristal 
hairs not longer than greatest diameter of arista.10 
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10. Palpi of the male abruptly dilated on apical three-fourths; mid femora with 

only one apical bristle anteriorly. palpal is Stein ^ 

Palpi of the male not abruptly dilated on apical three-fourths; mid femora 
with an apical anterior and anterodorsal bristle. hannai Malloch^ 

11. Subtriangular portion of hypopleura above hind coxae without hairs or 

setulae; the aristal hairs usually shorter than greatest width of third 

antennal segment.12 

Subtriangular portion of hypopleura above hind coxae with one or more 
hairs or setulae, but, if bare, then the aristal hairs are as long as, or 
longer than, greatest width of third antennal segment.17 

12. Males...13 

Females.14 

13. Second antennal segment concolorous with third; fore and mid femora 

darkened. hrevipilosa Ivlalloch^ 

Second antennal segment lighter colored than third; fore and mid femora 
fulvous. persimilis Alalloch^ 

14. All femora mostly darkened, often the base or more of at least the hind tibiae 

darkened; longest aristal hairs as long as, or distinctly longer than, 

width of third antennal segment.15 

All femora yellow to orange; at most only the fore femora partly darkened; 
longest aristal hairs not more than half as long as width of third antennal 

segment.IG 

Tibiae black or dark reddish brown. ohsciirella IMalloch 

Tibiae yellow to pale orange. neohsciira, new species 

Second antennal segment brownish orange; longest hairs on arista two times 

as long as its greatest diameter. hrevipilosa MsMoch. 

Second antennal segment entirely yellow; longest hairs on arista not longer 
than its greatest diameter. persimilis Malloch 

17. Pra distinctly longer than posterior notopleural bristle and almost or quite as 

long as the first postsutural dorsocentral bristle. urhana (Meigen) 

Pra at most only as long as posterior notopleural bristle and not nearly so 
long as the first postsutural dorsocentral bristle.18 

15. Males.19 

Females.27 

19. Stemopleurals 1 ; 2 or, if a weak lower anterior setula is present, then the 

calyptrae are whitish or hyaline.21 

Stemopleurals 2:2, the lower anterior one strong; calyptrae yellow.20 

20. All femora infuscated. ehcta (Zetterstedt) 

At most only the fore and base of mid femora infuscated.... 7 ieglecfa Malloch 

21. Front at narrowest part not nearly so wide as diameter of the anterior ocellus; 

small, slightly shiny species; hind femora with a complete row of pos- 

teroventral bristles. narona^ new species 

Front at narrowest part distinctly wider than anterior ocellus; larger 
species, or, if small, then without a complete row of posteroventral 
bristles on hind femora.22 


15. 


IG 


^ I have been unable to find reliable characters to separate the females of these two 
species. 

^ It IS possible one of these two species is the European deserta Zetterstedt which 
I have not seen. Of the two, hrevipilosa agrees best with existing descriptions. 
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22. Thorax with four clearly visible vittae; with dense grayish to yellowish gray 

pruinescence. 93 

Thorax not vittate or with only two very narrow and scarcely visible pre- 
sutural vittae.25 

23. Apical fore tarsal segment slightly but distinctly widened; without a weak 

lower anterior sternopleural setula. discimana Alalloch 

Apical fore tarsal segment not at all widened; often with a short, weak, 
lower anterior sternopleural setula.24 

24. All femora partly or entirely infuscated; calyptrae white. 

. jieohsciira, new species 

All femora mostly or entirely yellow; calyptrae distinctly yeUow. 

. neglecia Malloch 

25. Fore and mid tibiae fulvous. winnemana ^Malloch 

Fore and mid tibiae black. 26 

26. Longest aristal hairs as long as, or longer than, width of third antennal seg¬ 

ment; abdomen without dorsal or lateral checkerings; mid femora 
with an apical anterior and anterodorsal bristle; halteres very deep 

orange to brownish black. jiiihila Stein 

Longest aristal hairs not more than three-fourths as long as width of third 
antennal segment; abdomen with dorsal and lateral checkerings; mid 
femora with only the apical anterodorsal bristles; halteres light yellow 
to pale fulvous. ohscurella Malloch 

27. Fifth fore tarsal segment distinctly broader than others.28 

Fifth fore tarsal segment not broader than the others.29 

28. Fore femora fulvous; fore tibiae with at least one and usually two median 

posterior bristles; thoracic and abdominal pruinescence yellowish gray 

to golden. discimana'MoXloch. 

Fore femora infuscated; fore tibiae without median posterior bristles; 

thoracic and abdominal pruinescence bluish gray. 

. discimanoideSy new species 

29. Sternopleurals 2 : 2 , the lower anterior one strong, if 1 : 2 then the femora 

entirely fulvous. Jieglecta Malloch^ 

Sternopleurals 1 : 2 , if with a weak lower anterior one, one or more femora 
largely or entirely infuscated.30 

30. All tibiae and extreme apices of femora yellow; hind femora usually with 

distinct posteroventral bristles on basal half.31 

All tibiae and entire femora darkened, at most the hind tibiae reddish brown 
in the middle; hind femora with postero ventral setulae confined to 
basal fourth to basal fifth.33 

31. Hind femora with distinct posteroventral bristles on basal third or more; 

calyptrae distinctly yellowish to fulvous. naronay new species 

Hind femora without posteroventral bristles, at most with two or three weak 
posteroventral setulae; calyptrae white or very pale yellow.32 

32. Third antennal segment 2.8 to 3.0 times as long as second; without a weak 

lower anterior sternopleural setula. winnemam Malloch 

Third antennal segment at most 2.5 times as long as second; usually with a 


^ I have seen no female specimens of electa, but it is probable that they may be 
separated from neglecta by having the femora infuscated in part. 
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very weak but distinct lower anterior sternopleural setula. 

. neobscura, new species 

3 . 3 . Thorax shiny, non-\'ittate; abdomen without checkerings. nubila Stein 

Thorax densely grayish pruinescent, quadrivittate; abdomen with dorsal 
and lateral checkerings. ohscurella Malloch 

Mydaea occimons, new species 

Male: Length 6 mm. Head black, grayish pruinescent, 
frontal vitta velvety black. Narrowest part of front two-thirds 
as wide as distance across posterior ocelli inclusive. Para- 
frontals subcontiguous, with seven or eight pairs of bristles 
which extend to anterior apex of ocellar triangle, the anterior 
four or five pairs of bristles strongest. Juncture of parafacials 
and parafrontals as long as width of third antennal segment, 
only slightly narrower below. Cheeks twice as high as width of 
third antennal segment, with numerous bristly hairs along lower 
margin, the hairs extending onto facial region to a level slightly 
below lower level of eyes. Longest aristal hairs as long as, or 
very slightly longer than, greatest aristal diameter. Eyes bare 
or with very short, sparse hairs. 

Thorax black, slightly brownish gray pruinescent, quadri¬ 
vittate. Presutural acrostical setulae in five to seven irregular 
rows and a pair of prescutellar acrostical bristles. Dorsocen- 
trals 2:3; pra almost or quite as long as the rather short pos¬ 
terior notopleural bristle and half as long as the first postsutural 
dorsocentral; notopleura without hairs at base of posterior 
notopleural bristle. Sternopleurals 1:2. Hypoplettra and 
stemites bare. 

Legs black. Fore femora normal. Fore tibiae bare in the 
middle. Mid femora with five ventral bristles on basal half and 
a row of scarcely developed anterior ones on basal half, with the 
apical anterior bristles scarcely developed. Mid tibiae with two 
median posterior bristles. Hind femora with a row of antero- 
ventral bristles on apical two-thirds and four or five short but 
distinct posteroventral bristles on basal half, the clothing 
setulae on the ventral surface slightly longer and more well de¬ 
veloped than usual. Hind tibiae with two median anterodorsal 
and anteroventral bristles. 

Wings brownish yellow at base, becoming hyaline beyond junc¬ 
ture of second and third wing veins, veins narrowly bordered with 
inf uscation. Costal thorn and setulae scarcely developed; with 
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bristles above and below a juncture of second and third wing veins. 
Other vein bare. Third and fourth veins divergent apically. 
Calyptrae with distinct, broadly yellowish margins, the central 
portion whitish hyaline. Halteres deep yellow to brown. 

Abdomen colored as in nubila Stein. Basal sternite bare. 
Fifth only moderately cleft, without distinctive armature. 

Female : Length 6.5 mm. Similar to the male, differing from 
it in having the front at vertex five-fourteenths of head width, 
slightly widened anteriorly. With a complete row of stronger 
parafrontal bristles and numerous setulae laterad to them. The 
parafrontals more brownish pruinescent, and the parafrontal 
setulae do not extend quite so far dorsaUy onto the facial ridges, 
reaching a level slightly above apex of third antennal segment. 
The pra is almost as long as the first postsutural dorsocentral 
bristle. The costal thorns are more well developed, and the wdng 
bases are a lighter yellow. The clothing setulae on the ventral 
surface of hind femora are undeveloped. 

Type Material: Holotype, male. Red River, New Mexico, 
August 14, 1940, 9000 feet (F. M. Snyder); allotype, female, 
Valdez, Alaska, June 8, 1921 (J. M. Aldrich); in the United 
States National Museum. 

Before the male was collected, the female had been sent to 
Herr 0. Ringdahl who wrote that it was not conspecific with the 
closely related soot-reynei Ringdahl (1928, p. 45). Occimons 
seems to be most closely related to that northern European 
species. The male differs from a European specimen of soot- 
reynei, which was determined by Ringdahl and kindly lent by 
Dr. H. C. Huckett, in having a narrower front, higher cheeks, 
hairs extending farther upward onto the facial ridges, and the 
aristal hairs longer. In soot-reynei, the latter are not over half as 
long as greatest aristal diameter, and the fore tibiae have a 
short median posterior bristle. The fifth sternite of occimons 
does not have such long processes nor such well-developed 
apical bristles as does soot-reynei. 

Mydaea impedita Stein 

Mydaea impediia Stein, 1920, Arch. Naturgesch., sect. A, vol. 84, p. 33. 

Mydaea flavidipalpis Malloch, 1923, Canadian Ent., vol. 55, p. 221, 

Male: Length 7 mm. Head black, silvery gray pruinescent. 
Front at narrowest part about twice as wide as anterior ocellus. 
Parafrontals contiguous, at narrowest part each about as wide 
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as anterior ocellus, with four or five pairs of bristles and one or 
two setulae, none of which extends beyond apical third of front. 
Juncture of parafacials and parafrontals about twice as long as 
greatest diameter of arista, parafacials somewhat narrower be¬ 
low. Cheeks as high as width of third antennal segment. An¬ 
tennae and palpi entirely yellow. Third antennal segment two 
and one-fourth times as long as second. Longest aristal hairs 
about as long as narrowest width of third antennal segment. 

Thorax largely darkened, humeri, postalar declivities, and 
scuteUum yellow in ground color, rest black, grayish pruinescent, 
narrowly quadrivittate. Bristled as in pagana (Fabricius) but 
with only one pair of prescutellar acrostical bristles and with a 
few scutellar setulae which descend below basal marginal bristle 
but do not invade the ventral surface. 

Legs entirely yeUow. Fore femora normal. Fore tibiae bare 
in the middle. Mid femora with two or three ventral bristles on 
basal half, and with only one apical anterodorsal bristle. Mid 
tibiae with three or four median posterior bristles. Hind femora 
with four or five strong apical anteroventral bristles and with a 
row of much shorter ones which extend to the base, none of the 
latter more than half as long as diameter of the femora where 
situated. Hind tibiae with two anterodorsal, and three or four 
anteroventral, median bristles. 

Wings yellowish hyaline, especially at base. Costal thorns and 
setulae undeveloped. Third and fourth veins subparallel at 
apices. 

Abdomen black, grayish yellow pruinescent, with an indistinct 
dorsocentral vitta and with dorsal and lateral checkerings. 
Basal stemite bare; fifth distinctly cleft, with a row of four or 
five moderately well-developed bristles on disc of processes. 
Hypopygium and apex of fifth stemite yellow to orange. 

Female ; Length 7 to 8 mm. Similar to the male, differing 
from it in having the front at vertex one-fourth of head width, 
only slightly widened anteriorly. Fore tibiae with a median pos¬ 
terior bristle. Mid femora with the basal anterior bristles 
moderately well developed. Abdomen with slight dorsal and 
lateral checkerings. 

Specimens Examined: One male. Woods Hole, Massa¬ 
chusetts, 7-00, holotyq)e (Zoological Museum, University of 
Berlin), and seven males and five females from Massachusetts, 
New York, New Jersey, Pennsylvania, Maryland, North Caro¬ 
lina, and Virginia. 
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Mydaea flavicornis Coquillett 

Mydaea flavicornis Coquillett, 1902, Proc. U. S. Natl. Mus., vol. 25, p. 122; 
Stein, 1920, Arch. Naturgesch., sect. A, vol. 84, p. 20; Ma-Lloch, 1921, Canadian 
Ent., vol. ol, p. 10; 1923, ihid., vol. 55, p. 220. 

Male: Length 5 mm. Very similar to impedita Stein, differ- 
ing from it in having the humeri entirely darkened. The scutel- 
lum with a row of distinct setulae along the ventral margin on 
the basal half. 

Mid tibiae with only two median posterior bristles. Hind 
tibiae with two anterodorsal and two or three anteroventral 
bristles. 

Abdomen with distinct dorsocentral vitta, and the fifth 
stemite with only two or three bristles on the disc of the proc¬ 
esses. 

Female; Length 6 to 7 mm. Similar to the male, differing 
from it in having the front one-fourth of head width at vertex 
and of almost uniform width throughout. The humeri dis¬ 
tinctly yellowish as in impedita Stein. 

Specimens Examined: Five males and four females from 
Missouri, Wisconsin, Indiana, Pennsylvania, New York, and 
the holotype male in the United States National Museum from 
Quebec. 


Mydaea pagana (Fabricius) 

Alusca pagana Fabricius, 1794, Entomologia systematica, vol. 4, p. 326; 
1805, Systcma antliatonim, p. 288; Fallen, 1825, Muscides, p. 79. 

Anihomyia pagana Meigen, 1826, S^'stematische Beschreibung der bekannten 
Europaischen zweiflugeligen Insekten, vol. 5, p. 116. 

Mydaea Kufellaris Robineau-Desvoidy, 1830, Mem. Acad. Roy. Sci. France, 
ser. 2, vol. 2, p. 480. 

Spilogasier liicana Rondani, 1870, Bull. Soc. Ent. Italiana, vol. 2, p. 323. 

Aricia pagana Pandell]^, 1899, Rev. Ent. France, vol. IS, p. 86. 

Mydaea pagana IMeade, 1897, Descriptive list of the British Anthomyidae, 
vol. 1, p. 16, Stein, 1914, Arch. Naturgesch., sect. A, vol. 79, p. 21; 1916, ibid., 
sect. A, vol. 81, p. 66; Seguy, 1923, Faune de France (Anthomyidae), p. 255; 
Karl, 1928, Die Tierwelt Deutschlands, pt. 13, Diptera, vol. 3, p. 75. 

Male ; Length 8 mm. Head black, golden yellow pruinescent. 
Front at narrowest part not so wide as diameter of anterior 
ocellus. Parafrontals contiguous on almost half their length and 
with a row of seven or eight bristles which do not extend beyond 
the point where the parafrontals become contiguous, but the 
small accessory setulae extend almost to the ocellar triangle. 
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Juncture of parafacials and parafrontals twice as long as greatest 
diameter of arista; parafacials not narrowed below. Cheeks 
one and one-half times as high as width of third antennal seg¬ 
ment. Eyes bare or with short, sparse hairs, the facets some¬ 
what larger on the upper surface of the eye. Antennae and palpi 
black. Third antennal segment two and one-fourth times as 
long as second. Longest aristal hairs almost or quite as long as 
width of third antennal segment. 

Thorax black, with dense grayish pruinescence, distinctly 
quadrivittate. Scutellum yellow, contrasting sharply with the 
rest of the thorax. Presutural acrostical setulae in about 12 
irregular rows and with two pairs of long, strong, prescutellar, 
acrostical bristles; dorsocentrals 2:4; intra-alars 2; pra as long 
as, or slightly longer than, the posterior notopleural bristle, the 
latter with distinct setulae adjacent to its base. Scutellar setulae 
descending slightly below level of marginals. Sternopleurals 
1:2; hypopleura and sternites bare. 

Legs, except coxae, trochanters, and tarsi yellow. Fore 
femora normal. Fore tibiae bare in the middle. Mid femora 
with a row of 10 to 12 very long ventral bristles. Mid tibiae 
with three to five median posterior bristles. Hind femora with a 
complete row of long anteroventral bristles and with an almost 
complete row of shorter posteroventral bristles. Hind tibiae 
with two or three median anterodorsal and anteroventral 
bristles. 

Wings yellowish hyaline, especially at the base. Third and 
fourth veins divergent at apices. Costal setulae and thorns 
scarcely developed. Calyptrae and halteres yellowish. 

Abdomen black, with dense yellowish pruinescence, indistinct 
dorsal and lateral checkerings and with a narrow dorsocentral 
vitta. Basal stemite bare; apices of other sternites with one or 
two pairs of apical bristles; fifth distinctly cleft, without distinct 
long bristles. 

Females: Length 7.5 mm. Similar to the male, differing 
from it in having the front at vertex one-third of head width, 
widened anteriorly. Thorax usually with only one pair of prescu¬ 
tellar acrostical bristles. Hind femora without as strong postero¬ 
ventral bristles. 

Description based on 13 males and three females from Fin¬ 
land, Sweden, the Netherlands, and Germany determined by 
Ringdahl, Karl, Tiensuu and De Meijere. 
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I have not seen any North American specimens that I con¬ 
sidered to be conspecific with the foregoing European ones. 
Pagana has been recorded several times from North America, 
but in all cases such specimens in my opinion have been occi- 
dentalis Malloch or closely related species. It is always possible 
that pagana occurs in North America so it has been included, es¬ 
pecially since it is the genotype. 

Mydaea occidentalis Malloch 

Mydaea occidentalis Malloch, 1920, Trans. Amer. Ent. Soc., voL 44, p. 134; 
1921, Canadian Ent., voL 53, p. 9; 1923, ihid., vol. 55, p. 220. 

Male: Length 6 to 7 mm. Very similar to pagana (Fabri- 
cius). Front at narrowest part not quite so wide as the distance 
across posterior ocelli inclusive. Parafrontals subcontiguous, 
about as wide as the diameter of anterior ocellus; with six to 
eight pairs of bristles and setulae which extend midway to the 
ocellar triangle. The small parafrontal setulae do not extend 
posteriorly beyond middle of front. Juncture of parafacials and 
parafrontals one-half as long as width of third antennal segment, 
parafacials slightly narrowed below. Antennae and palpi black. 
Third antennal segment twice as long as second. Longest aristal 
hairs as long as width of third antennal segment. 

Thorax colored and bristled as in pagana except that the pra is 
not quite so long as posterior notopleural bristle; with a single 
pair of prescutellar acrostical bristles. 

All femora and tibiae entirely yellow, bristled as in pagana, 
except the long anteroventral ones on hind femora are confined 
to apical half, and there are no well-developed posteroventral 
bristles except for an occasional one or two at base. 

Female : Length 7 mm. Similar to the male, differing from it 
in having the front at vertex a little over one-fourth of head 
width, widened anteriorly. Humeri distinctly yellowish. Fore 
tibiae with one or two median posterior bristles. 

Specimens Examined: Seven males and six females from 
Maine, Massachusetts, New York, Michigan, Wisconsin, Minne¬ 
sota, Quebec, and British Columbia. 

There is a single female from the Zoological IMuseum of the 
University of Berlin from '‘U.S.A.'' bearing the label ''Mydaea 
humeralis-tincta Zetterstedt” in Stein’s handwriting before me. 
I believe this to be one of the two female specimens from the 
Hough collection mentioned by Stein (1897a, p. 38) when 
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himeralis Zetterstedt was reported from Nortli America. 

I have not seen determined European specimens of humeralis 
Zetterstedt and cannot, therefore, state definitely whether or 
not the above specimen is conspecific with the European 
humeralis Zetterstedt. 

There is considerable confusion regarding the availability of 
the name Anthomyza humeralis Zetterstedt in Mydaea, and the 
following remarks are made not to settle any question but to 
present the problem. 

In reporting on the Zetterstedt collection, Ringdahl states that 
he has not seen the type but is of the opinion that Phaonia 
norvegica Ringdahl is humeralis Zetterstedt. On the other hand, 
Bezzi and Stein (1907, p. 640) placed it in Mydaea as a good 
species. 

Robineau-Desvoidy (1830, p. 481) described a Mydaea 
humeralis so the name humeralis Zetterstedt is not available in 
Mydaea unless Desvoidy and Zetterstedt had the same species. 
Bezzi and Stein were questionably of the opinion that Mydaea 
humeralis Robineau-Desvoidy was the same as iincta Zetterstedt. 
If this is true, then the name humeralis Robineau-Desvoidy 
must replace tincta Zetterstedt. 

It may prove that we are dealing with a single species having 
two geographical forms, tincta Zetterstedt and occidentalis Mal- 
loch, in which case the name occidentalis would become a 
synonym of tincta ( = ? humeralis Robineau-Desvoidy). If there 
are two distinct species, then the name occidentalis Malloch is the 
next available one for humeralis Zetterstedt nec Robineau-Des¬ 
voidy if Stein’s manuscript synonomy should prove correct. 

Occidentalis is very similar to the European tincta and is 
separated from it by very minor characters, namely, the broader 
front in the male. Pagana has the front at narrowest part not so 
wide as diameter of anterior ocellus, tincta has it slightly wider 
than the anterior ocellus, and occidentalis has it almost as wide as 
distance across posterior ocelli. 

As pointed out by Malloch in his original description of occi¬ 
dentalis, tincta possesses four to five anterodorsal bristles on the 
hind tibiae, while occidentalis has two to three. The female of 
occidentalis also differs from tincta in having entirely fulvous 
femora, while the latter has at least the fore femora infuscated. 

I have dissected the male genitalia of occidentalis and tincta 
and can find no reliable distinguishing characters. However, 
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genitalic characters do not appear to be of great value in this 
genus for separating closely related species. 

Mydaea orichalcea (Zetterstedt) 

^Aricia subfuichiervisva-T. B Zetterstedt, 18-15, Diptera Szandinaviae, vol. 4, 
p. 1489. 

Aricia orichalcea Zetterstedt, 1849, Diptera Scandinaviae, vol. 8, p. 3285; 
Stein, 1902, Wiener Ent. Zeitg., vol. 21, p. 39. 

Lasiops clavicriira Coquillett, 1900, Proc. Washington Acad. Sci., vol. 2, p. 
444. 

Opsolasia clamcrura Coquillett, 1910, Proc. U. S. Natl. Mus., vol. 37, p. 580. 

Mydaea astuta Stew, 1920, Arch. Naturgesch., sect. A, vol. 84, p. 29. 

Mydaea clavicrura Malloch, 1921, Canadian Ent., vol. 53, p. 7; 1923, ibid., 
vol. 55, p. 220. 

Mydaea orichalcea Stein, 1914, Arch. Naturgesch., sect. A, vol. 79, p. 20; 
1916, ibid., sect. A, vol. 81, p. 66; Ringdahl, 1924, Ent. Tidskr., vol. 45, p. 45. 

Male: Length 8 mm. Head black, brownish gray pruines- 
cent. Front at narrowest part slightly less than twice the di¬ 
ameter of anterior ocellus. Parafrontals not contiguous, sep¬ 
arated by a distance equal to diameter of anterior ocellus; with a 
row of eight to 12 well-developed parafrontal bristles and four to 
five setulae basad of these which extend to a level opposite an¬ 
terior ocellus. Juncture of parafacials and parafrontals as long as 
greatest -width of third antennal segment; parafacials very 
slightly narrowed below. Cheeks two and one-half times as high 
as width of third antennal segment, lower margin -with three or 
four rows of moderately well-developed, upwardly curved 
bristles. Eyes very distinctly haired. Antennae and palpi 
black. Third antennal segment one and one-half times as long as 
second. Arista pubescent, the longest hairs at most as long as 
greatest aristal diameter. 

Thorax black, scarcely pruinescent, shghtly shiny, indistinctly 
brownish quadrivittate. Presutural acrostical setulae in eight to 
10 irregular rows more hair-like, longer and numerous than 
usual; with one pair of prescutellar acrostical bristles; dorso- 
centrals 2:4; intra-alars 2; wdth several notopleural setulae ad¬ 
jacent to base of posterior bristle; pra about one-half as long as 
bristle behind it. Scutellar setulae descending distinctly below 
level of margin of bristles but not invading the ventral surface. 
Stemopleurals 1:2; hypopleura usually with setulae above base 
of hind coxae. 

Legs entirely black. Fore femora normal. Fore tibiae bare in 
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the middle. Mid femora with the clothing setulae slightly longer 
and denser than usual, and with the usual row of bristles on 
basal half of the anterior surface shorter than usual; with six to 
eight well-developed ventral bristles on basal half and with 
several rows of closely placed, shorter, hair-like setulae. Mid 
tibiae with three to five median posterior bristles and often with 
a very short, median, anterodorsal bristle. Hind femora with a 
complete row of long, anteroventral and posteroventral bristles, 
those on the former surface more complete and slightly longer. 
Hind tibiae with three to five anterodorsal and usually three 
anteroventral bristles. 

Wings smoky, very distinctly blackened at base. Costal 
setulae and thorns only slightly developed. Third and fourth 
veins slightly divergent. Posterior cross vein moderately curved. 
Halteres and calyptrae yellow to orange, contrasting quite 
sharply with the base of the wings. 

Abdomen black, yellowish gray pruinescent, with a distinct 
pair of subtriangular black spots on second visible tergite and 
with a less distinct pair at apex of third; with indistinct dorsal 
and lateral checkerings. Basal stemite usually bare; fifth 
moderately cleft, without outstanding bristles. 

Female: Length S to 9 mm. Similar to the male, differing 
from it in having the front one-third of head width. Palpi 
slightly more broadened. Fore tibiae with two or three median 
posterior bristles. Mid tibiae usually with two or three 
stronger, submedian, anterodorsal bristles. Posteroventral 
bristles on hind femora confined to basal half. Thorax quite dis¬ 
tinctly quadrhdttate. Prescutellar acrostical setulae shorter 
than in male. Wings yelloTidsh hyaline at base. Abdomen with¬ 
out subtriangular spots, but with dorsal and lateral checkerings. 

Specimens Examined: One male, Popoff Islands, Alaska, 
type of L. davicnira Coquillett, in United States National Mu¬ 
seum; one female, Marshal Pass, Colorado, cotype of M. astuta 
Stein, in United States National Museum; four males and two 
females from Alaska and Colorado. 

This species shows superficial resemblance to Helina laxifrons 
Zetterstedt in its dark color and very dark wing bases as well as 
hairs at the base of the posterior notopleural bristle. It differs 
from all species usually placed in Mydaea, sensu stricto, in having 
eyes very distinctly haired. If this character should be con¬ 
sidered of generic value, the name Opsolasia Coquillett must be 
used. 
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Mydaea annatipes Malloch 

Alydaea armata Malloch {nee Stein), 1920, Trans. Amer. Ent. Soc., vol. 46, p. 
133. 

Mydaea armatipes Malloch, 1921, Canadian Ent., vol. 33, p. 10; 1923, ibid., 
vol. 55, p. 10. 

Male: Length 9 mm. Head black, grayish pruinescent. 
Front at narrowest part about twice as wide as diameter of an¬ 
terior ocellus, with a complete row of bristles and setulae extend¬ 
ing almost to the ocellar triangle. Juncture of parafacials and 
parafrontals distinctly longer than greatest width of third 
antennal segment, parafacials not distinctly narrowed below. 
Cheeks about as high as length of third antennal segment or one- 
third of eye height, with a row of weakly developed, upwardly 
curved bristles. Eyes bare. Second antennal segment brownish 
to orange, third black, one and one-half times as long as second. 
Palpi black, sometimes slightly brownish at base. Longest hairs 
on arista only very slightly longer than its greatest diameter. 

Thorax black, yellowish gray pruinescent, distinctly quad- 
rivittate. Bristled as in urbana Meigen. 

Coxae, trochanters, tarsi, and basal portion or more of all 
femora infuscated. Tibiae and apical portion of femora yellow¬ 
ish. Fore femora normal. Fore tibiae with one or two fine, 
median, posterior bristles and a much more well-developed 
ventral bristle on apical third. Mid femora with a closely 
placed series of about 12 bristles on apical half. Hind femora 
with a complete row of well-developed anteroventral bristles. 
Hind tibiae with two or three median anterodorsal and antero¬ 
ventral bristles. 

Wings hyaline, yellowish orange at base. Third and fourth 
veins divergent at apices. Costal thorns and setulae not prom¬ 
inent. Calyptrae and halteres orange. 

Abdomen black, yellowish pruinescent, with a narrow dorso- 
central vitta and dorsal and lateral checkerings. Basal stemite 
hairy; fifth moderately cleft, disc of each process with three or 
four strong bristles. Hypopygium black. 

Female: Length 9 to 10 m m. Similar to the male, differing 
from it in having the front at vertex one-third of head width 
widened anteriorly. The parafacials and parafrontals more dis¬ 
tinctly brownish pruinescent. Legs bristled as in the male, but 
not so extensively infuscated. 

Specimens Examined: Two males and three females from 
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Oregon, ISIontana, Wyoming, Colorado, and New Mexico, in¬ 
cluding the holotype in Illinois Natural History Survey Collec¬ 
tion. 

In his original description, Malloch states that he cannot as¬ 
certain from his specimens whether or not the armature of the 
o\’ipositer bears thorns as in urbana and related species. In a 
specimen from Aspen, Colorado, it is possible to see a small por¬ 
tion of the ovipositer, and there are several thorns present on 
suranal plate. 

This species should be readily distinguishable from any of the 
other known Nearctic Mydaea by the presence of the ventral 
bristles on the mid and hind tibiae as well as the pubescent arista. 

This species might be placed in the genus Xenomydaea be¬ 
cause of the slightly protuberant front, but the oral margin is 
not so protruding as in the genotype. 

Mydaea hannai (Malloch) 

Helina hannai iLu-LOCH, 1921, Canadian Ent., vol. 53, p. 109; 1923, North 
American Fauna, no. 4ti, p. 189. 

Male: Length 7 mm. Head black, whitish gray pruinescent. 
Front at narrowest part as wide as distance across posterior 
ocelli inclusive. At the same level, each parafrontal one-half as 
wide as the frontal vitta. With a row of strong parafrontal 
bristles and setulae which reach to opposite the anterior ocellus. 
Vertical bristles scarcely differentiated from the groups of long 
hairs at vertex. Ocellars not quite so long as the anterior para- 
frontals. Juncture of parafacials and parafrontals as long as 
width of third antennal segment, parafacials not narrowed be¬ 
low. Cheeks twice as high as width of third antennal segment, 
with two or three rows of upwardly directed setulae along ven¬ 
tral margin. Eyes bare. Antennae and palpi black. The palpi 
slightly compressed so that they appear slightly wider than 
usual, but the widerdng is very gradual. Antennae inserted 
opposite the upper six-tenths of eye. Third antennal segment 
one and two-thirds times as long as its greatest diameter. 

Thorax black, subshiny, sparsely brownish gray pruinescent, 
indistinctly quadrivittate. Presutural acrostic^ setulae in seven 
to eight irregular rows; with a pair of prescutellar acrostical 
bristles; dorsocentrals 2:4; intra-alars 2; pra one and one- 
tenth times as long as posterior notopleural bristle; hairs ad¬ 
jacent to base of posterior notopleural bristle. Scutellar setulae 
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extending slightly below level of marginals. Sternopleurals 1:2 
to 1:4, the posterior accessory ones shorter but nevertheless dis¬ 
tinct. Hypopleura and sternites bare. 

Legs black. Fore femora normal. Fore tibiae without 
median bristles, the clothing setulae slightly finer and longer 
than usual. Mid femora with long, anteroventral, hair-like 
setulae on basal third, a row of at least five ventral bristles on 
basal half which gradually become shorter and finer apically and 
joining the posteroventral long setulae so as to appear to form a 
complete row of ventral to posteroventral bristle-like setulae, 
with a row of slender anterior bristles on basal half and with an 
apical anterior and anterodorsal bristle. Mid tibiae with two 
strong median posterior bristles. Hind femora with a complete 
row of anteroventral bristles which are only slightly longer than 
the diameter of femora where situated, and a row of shorter pos¬ 
teroventral ones on basal half to two-thirds. Hind tibiae with 
two strong anterodorsal and two weaker anteroventral bristles on 
apical half. 

Wings slightly smoky brown hyaline, rather yellowish at base. 
Costal setulae slightly, the thorns moderately, developed. Node 
hairy dorsally and ventrally but not beyond. Cross veins not in- 
fuscated. Third and fourth veins slightly divergent apically. 
Penultimate section of fourth vein seven-twelfths as long as 
ultimate. Calyptrae bright yellow. Knobs of halteres dark 
fuscous to black, stalks light brown to dark orange. 

Abdomen subcylindrical, black, grayish pruinescent, with an 
indistinct dorsocentral vitta. Basal stemite bare; others longer 
than broad, with a pair of moderately well-developed apicals; 
fifth moderately cleft, without distinctive armature. Hypo- 
pygium black. 

Female; Length 6.5 mm. Similar to the male, differing in 
having the parafacials yellow to brownish pruinescent. Front at 
vertex fomr-tenths of head width, with a complete row of para- 
frontal bristles and strong lateral setulae. Parafacials narrowed 
below to half the length of juncture of parafacials and parafron- 
tals. Palpi broadened but not so abruptly so. The mid femoral 
anteroventral setulae are not so long, and there are only two or 
three ventral bristles. Wings more yellowish to orange at base. 
Fourth vein more strongly divergent. 

The description of the male is based on the holotype from St. 
George Island, Alaska, in the United States National Museum. 
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Specimens Examined; Six males and two females from 
Alaska. 


Mydaea palpalis Stein 

Mydaea palpalis Stein, 191(5, Arch. Naturgesch., sect. A, vol. 81, p. 50, 
Ringdahl, 1924, Ent. Tidskr., vol. 45, p. 44. 

Male: Length 5.5 to 6 mm. Very similar to MaUoch. 

Parafacials, parafrontals, and cheeks more brownish, with 
sparser grayish brown pruinescence. Parafacials narrowed to 
half the width of third antennal segment below juncture of para¬ 
facials and parafrontals. Palpi abruptly widened on apical 
half. Mid femora with only the apical anterodorsal bristle. 
Hind tibiae usually with three median posterior bristles. Abdom¬ 
inal pruinescence sparser, distinctly brownish gray. 

Specimens Examined: One male, Mt. Washington, New 
Hampshire, in United States National Museum bearing the label 
Mydaea rugia Walker. This specimen was sent to Herr O. 
Ringdahl who stated it was identical with European specimens 
of Mydaea palpalis Stein. 

Mydaea discimana Malloch 

Mydaea discimana ^Lalloch, 1920, Trans. .Amer. Ent. Soc., vol. 46, p. 136, 
1921, Canadian Ent., vol. 53, p. 10; 1932, ibid., vol. 55, p. 221; Ringd.vhl, 1936, 
Opusc. Ent., vol. 2, p. 45. 

Male: Length 7 to 9 mm. Very similar to ttrbana Meigen, 
differing from it in having the pra absent or not more than one- 
half the length of posterior notopleural bristle. The fore tarsal 
segment sHghtly wider than the apical width of fore metatarsus. 
There is often a weak lower anterior stemopleural hair-like 
setula. 

Female ; Length 9 mm. Like the male, but differing from it in 
ha\’ing the front slightly less than one-third of head width, 
widened anteriorly and with a complete row of parafrontal 
bristles, the posterior two pair outwardly directed. The fourth 
and fifth fore tarsal segments more distinctly broadened, es¬ 
pecially the fifth. 

Specimens Examined: Eleven males and 20 females from 
New Hampshire, Massachusetts, New York, New Jersey, 
Colorado, Alberta, Ontario, Quebec, Alaska, Germany, and Fin¬ 
land, including the holotype in Illinois Natural History Survey 
Collection. 
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Mydaea discimanoides, new species 

Female: Length 8 mm. Very similar to discimana Malloch, 
differing from it in having the juncture of parafacials and para- 
frontals twice as long as width of third antennal segment, para¬ 
facials narrowed to its width below. Cheeks two and one-half 
times as high as width of third antennal segment. Third an¬ 
tennal segment two and one-half times as long as second. 

Thorax with distinctly bluish gray pruinescence, with four 
broad black vittae. Sternopleurals 2:2. Fore coxae, all tarsi, 
and fore femora infuscated, rest of legs fulvous. Apical fore 
tarsal segment greatly, and the apical three mid tarsal segments 
slightly, broadened. Fore tibiae withoutmedianbristles. Wings 
and calyptrae almost white, hyaline. 

Abdomen black, with dense bluish gray pruinescence, with 
very distinct dorsal and lateral checkerings and a dorsocentral 
vitta. 

Type Material: Holotype, female. Bear Wallow, St. Cata¬ 
lina Mountains, Arizona, July 12-17, 1912 (latitude 32° 25.3' 
N., longitude 110° 44' W.), about 8000 feet. 

Mydaea urbana (Meigen) 

Miisca angelicae Fallen {nec Scopoli), 1825, Muscides, p. 78. 

Anihomyia urbana Meigen, 1826, Systematische Beschreibung der bekannten 
Europaischen zweifliigeligen Insekten, vol. 5, p. 118. 

? Fellaeaflorea Robineau-Desvoidy, 1830, Mem. Acad. Roy. Sci. France, ser. 
2, vol. 2, p. 477. 

? Mydaea miisca Robineau-Desvoidy, 1830, Mem. Acad. Roy. Sci. France, 
ser. 2, vol. 2, p. 481. 

? Aricia ortJioneiira Macquart, 1835, Histoire naturelle des insectes, dipteres, 
vol. 2, p. 292. 

Aricia urbana Macquart, 1835, Histoire naturelle des insectes, dipteres, vol. 
2, p. 292; Pandelle, 1899, Rev. Ent. France, vol. 18, p. 87. 

Spilogaster urbana Schiner, 1862, Fauna x\ustriaca, vol. 1, p. 612. 

Mydaea urbana vStein, 1914, Arch. Naturgesch., sect. A, vol. 79, p. 21; 1916, 
ibid., sect. A, vol. 81, p. 69; Malloch, 1921, Canadian Ent., vol. 53, p. 9; 1923, 
ibid., vol. 55, p. 220; Ringdahl, 1924, Ent. Tidskr., vol. 45, p. 42. 

Male: Length. 8 mm. Head black, silvery gray pruinescent. 
Front at narrowest part as wide as distance across posterior ocelli 
inclusive. Parafrontals contiguous, with a series of bristles and 
setulae extending to anterior apex of ocellar triangle. Juncture 
of parafacials and parafrontals three-fourths as long as the 
narrowest width of third antennal segment. Eyes bare. An¬ 
tennae and palpi black, second segment sometimes light brown 
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at apex. Third antennal segment two to two and one-fourth 
times as long as second. Longest hairs on arista as long as width 
of third antennal segment. 

Thorax black, yellowish gray pruinescent, distinctly quad- 
rivittate. Presutural acrostical setulae in nine to 10 irregular 
rows; with a pair of strong prescutellar acrostical bristles; 
dorsocentrals 2:4; intra-alars 2; pra distinctly longer than 
either notopleural bristle, fully three-fourths as long as bristle 
behind it and equal in length to the first postsutural dorsocen- 
tral; with a few setulae adjacent to posterior notopleural 
bristle. Scutellar setulae descending below level of marginals but 
not invading ventral surface. Sternopleurals 1:2, Hypopleura 
with setulae above base of hind coxae. 

Coxae, trochanters, and tarsi and often fore femora and basal 
third of mid femora partly or entirely black, rest of legs yellow. 
Fore femora normal. Fore tibiae usually bare in the middle. 
Mid femora with four to six ventral bristles on basal half, the 
anterior surface without well-developed bristles, with only the 
apical anterodorsal bristle. Mid tibiae with two to four median 
posterior bristles. Hind femora with a complete row of antero- 
ventral bristles which are most distinct on apical half, those on 
basal half not more than one-half as long as diameter of femora 
where situated. Hind tibiae with two median anteroventral and 
anterodorsal bristles, occasionally with a few weak, median, pos¬ 
terior setulae. 

Wings yellowish hyaline. Third and fourth vems distinctly 
divergent apically. Costal setulae and thorns not noticeably de¬ 
veloped. Calyptrae and halteres yellow. 

Abdomen black, with dense yellowish gray pruinescence, a 
moderately distinct darkened narrow dorsocentral vitta and in¬ 
distinct dorsal and lateral checkerings. Basal stemite bare; 
others with a strong pair of apical bristles; fifth distinctly cleft, 
with two to four well-developed bristles in the middle of the disc 
of processes. Hypopygium black. 

Female; Length 9 mm. Very similar to the male, differing 
from it in having the front at vertex one-third of head width and 
only slightly widened anteriorly. Usually all the femora yellow. 
The abdomen with more distinct dorsal and lateral checkerings. 

Specimens Examined: Twenty-one males and 10 females 
from Quebec, New York, Maryland, North Carolina, Mi chig an , 
Fuiland, Germany, the Netherlands, and France. The European 
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specimens were determined by Stein, Karl, Tiensuu, and De 
Meijere. 


Mydaea persimilis Malloch 

Mydaea persimilis Mallocii, 1920, Trans. Atner. Ent. Soc., vol. 46, p. 134; 
1921, Canadian Ent., vol. ,53, p. 9; 1923. ibid., vol. 55, p. 223. 

Mydaea furtiva Stein, 1920, Arch. Naturgesch., sect. A, vol. 84, p. 32. 

Male : Length 7 to 8 mm. Very similar in color and bristling 
to urbana Meigen, differing from it in having the longest aristal 
hairs scarcely longer than greatest diameter of arista. Hind 
femora with a row of bristles on basal half of posteroventral 
surface; the bristles on basal half of anteroventral surface al¬ 
most as long as diameter of femora where situated. Front at 
narrowest part only slightly wider than diameter of anterior 
ocellus. 

Female; Length 7.5 to 8 mm. Similar to the male, differing 
from it in having the front at vertex slightly less than one-third 
of head width, almost parallel sided. Fore femora not infuscated. 
Hind femora with only a few bristles at base of posteroventral 
surface. Palpi distinctly broadened apically. 

Specimens Examined: Seven males and six females from 
Alaska, Alberta, Washington, and California, including the 
holotype. The specimen from Washington bears the label 
Mydaea urbana and a typewritten label “returned by Ender- 
lein.” 

In addition to the above characters, persimilis in both sexes 
also differs from urbana in possessing some moderately well-de¬ 
veloped bristles on basal half of mid femora on the anterior 
surface and in lacking hairs at base of the hind coxae on the 
hypopleura. 

I have not seen the type of Mydaea furtiva Stein, a female, but 
I have no hesitation in placing it as a synonym of this species, 
since the description agrees almost perfectly with the type of 
persimilis. 

Mydaea brevipilosa Malloch 

Mydaea brevipilosa Malloch, 1920, Trans. Amer. Ent. Soc., vol. 56, p. 135. 

Male: Length 7 mm. Very similar to urbana Meigen, differ¬ 
ing from it in having the second antennal segment light orange. 
Longest hairs on arista two to two and one-half times as long as 
its greatest diameter. The femora and trochanters entirely 
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yellowish. Mid femora with well-developed basal anterior 
bristles, the basal anteroventral bristles not so well developed as 
those at apex. Otherwise as in urbana. 

Female: Length 7.5 mm. Very similar to the male, differ¬ 
ing from it in having the front at narrowest one-third of head 
width, almost parallel sided. 

Specimens Examined: Four males and three females from 
Illinois, Wisconsin, Massachusetts, and Quebec, including the 
holotype in Illinois Natural History Survey Collection. 

The shorter-haired arista and the entirely yellowish femora as 
well as the absence of hairs on the hypopleura above hind coxae 
should readily distinguish the male of this species from urbana. 
It may be distinguished from the other species resembling urbana 
which have short-haired arista by the longer pra and the lack 
of posteroventral bristles on hind femora. 

Mydaea electa (Zetterstedt) 

Anthomyza electa Zetterstedt, 18(50, Diptera Scandinaviae, vol. 14, p. 6:371; 
Stedj, 1902, Wiener Ent. Zeitg., vol. 21, p. 46; Ringd.vhl, 1939, Opusc. Ent., 
vol. 4, p. 154. 

Spilogaster elecia Strobl, 1893, Verhandl. Zool. Bot. Gesellsch. Wien, vol. 43, 

p. 222. 

Mydaea elecia Ringdahl, 1924, Ent. Tidskr., vol. 45, p. 43; K.\rl, 1929, Zool. 
Anz., vol. 80, p. 276. 

Male: Length 7 mm. Head black, grayish pruinescent. 
Front at narrowest part twice as wide as diameter of anterior 
ocellus. Parafrontals narrowly contiguous, the contiguous por¬ 
tion being only about one-tenth the length of the front, with 
about 10 pairs of parafrontal bristles. Juncture of parafacials 
and parafrontals about one-half as long as width of third an¬ 
tennal segment; parafacials scarcely narrowed below. Cheeks 
about one and one-fourth times as high as width of third an¬ 
tennal segment. Eyes bare or with a few very short, sparse 
hairs. Antennae and palpi black, the second segment sometimes 
slightly brownish at apex, third segment twice as long as second. 
Longest aristal hairs as long as, or slightly longer than, width of 
third antennal segment. 

Thorax black, grayish to yellowish gray pruinescent, with four 
narrow but distinct vittae. Dorsum bristled as in urbana, except 
that the pra is only one-half as long as posterior notopleural 
bristle. Stemopleurals 2:2, the lower anterior one somewhat 
weaker but always distinct. 
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Legs black, the tibiae and sometimes the apical one-eighth or 
less of femora dark fulvous, occasionally the bases of the tibiae 
darkened. Fore femora normal. Fore tibiae bare at middle. 
Mid femora with four or five strong ventral bristles on basal 
half, the anterior row scarcely developed and with an apical 
anterodorsal bristle. Mid tibiae with three posterior bristles. 
Hind femora with a complete row of anteroventral bristles and 
occasionally one or two short posteroventral setulae on basal 
fourth. Hind tibiae with two median anterodorsal and antero¬ 
ventral bristles. 

Wings yellowish hyaline, the yellow tinge more distinct to¬ 
wards base. Third and fourth veins slightly divergent at 
apices. Calyptrae and halteres yellow. 

Abdomen black, rather golden yellow pruinescent, with 
moderately distinct dorsal and lateral checkerings and a dorso- 
central vitta. Basal stemite bare; fifth rather distinctly cleft, 
without distinct long bristles. Hypopygium black. 

Specimens Examined: One male from Finland determined 
by Ringdahl and 11 males from New Hampshire and New York. 

Mydaea neglecta Malloch 

Mydaea neglecta Malloch, 1920, Trans. Amer. Ent. Soc., vol. 46, p. 136. 

Male: Length 7 to 8 mm. Very similar to eZecto Zetterstedt, 
of which it may ultimately prove to be a subspecies. It differs 
from it in having the legs yellow, only the coxae, tarsi, and basal 
half to three-fourths of fore femora infuscated. The antero¬ 
ventral bristles on basal half of hind femora absent or setulose. 
Sternopleurals usually 2:2, occasionally with the lower anterior 
one very much reduced or absent. 

Female: Length 7 to 8.5 mm. Similar to the male, differing 
from it in having the front at vertex one-fifth of head width. 
Second antennal segment slightly brownish to dark fulvous. 
The femora and tibiae entirely fulvous. Sternopleurals fre¬ 
quently 1:2 instead of 2:2. 

Specimens Examined: Eight males and 10 females from 
Massachusetts, Connecticut, New York, New Jersey, Maryland, 
Pennsylvania, Wisconsin, and Ontario, including the holotype in 
the Illinois Natural History Survey Collection. 

Mydaea narona, new species 

Male: Length 6.5 mm. Head black, brownish pruinescent. 
Front at narrowest part about one-half as wide as diameter of 
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anterior ocellus, the parafrontals broadly contiguous, with five 
or six pairs of bristles reaching only to narrowest part of front. 
Juncture of parafacials and parafrontals as long as one-third the 
width of third antennal segment or about twice as long as great¬ 
est aristal diameter. Cheeks as high as width of third antennal 
segment. Eyes bare, very large, the facets enlarged above in 
front, but the eyes are not flattened above. Antennae and palpi 
black, second antennal segment slightly lighter colored at apex. 
Third antennal segment at least three and three-fourths times as 
long as second, slender. Antennae inserted at middle of eyes. 
Longest aristal hairs about one and one-fourth times as long as 
width of third anteimal segment. 

Thorax black, with sparse, slightly yellowish gray pruines- 
cence, with two narrow, but distinct median, and two less dis¬ 
tinct but broader, lateral dark vittae. Bristled as in nubila 
Stein except the h 3 rpopleura has two or three hairs above hind 
coxae. 

Legs brown, the tibiae and apices of femora fulvous. Fore fem¬ 
ora normal. Fore tibiae without median bristles. Mid femora 
with a row of short anterior bristles on basal one-half and a more 
complete row of longer ventral bristles, and with an apical anterior 
and anterodorsal bristle. Mid tibiae with two median posterior 
bristles. Hind femora with a complete row of anteroventral bris¬ 
tles which are longer than femoral diameter on apical one-third 
and a row of posteroventral bristles on basal three-fourths. 
Hind tibiae with two median anterodorsal and anteroventral 
bristles. 

Wings yellowish hyaline. Costal setulae and thorns unde¬ 
veloped. Cross veins not infuscated, the posterior one straight. 
Third and fourth veins subparallel at apices. Calyptrae and 
halteres brownish yellow. 

Abdomen black, with rather sparse, slightly yellowish gray 
pruinescence, with very indistinct dorsal and lateral checkerings 
but with a very narrow but distinct dorsocentral vitta. Basal 
stemite bare; others with a distinct pair of apical bristles; fifth 
slightly shiny, moderately cleft, with three or four short bristles 
on inner margin of each process. Hypopygium black. 

Female: Length 6.5 to 7 mm. Similar to the male, differing 
from it in having the front at vertex a little over one-fourth of 
head width, slightly widened anteriorly. With a complete row of 
parafrontal bristles, the anterior three inwardly, the posterior 
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two outwardly, directed. Juncture of parafacials andparafron- 
tals about as long as width of third antennal segment. Eye 
facets not enlarged. Antennae inserted opposite dorsal two- 
thirds of eye. Third antennal segment about three times as 
long as second. Apices of femora more extensively fulvous and 
the tibiae lighter fulvous. Abdomen slightly shiny, very sparsely 
pruinescent. 

Type Material: Holotype, male, Plummers Island, Mary¬ 
land, August 6, 1915 (R. C. Shannon); allotype, female, and 
paratype female. Cabin John, Maryland, June 9, 1923 (J. M. 
Aldrich); in the United States National Museum. 

Mydaea winnemana Malloch 

Mydaea winnemana Malloch, 1919, Proc. Biol. Soc. Washington, vol. 32, p. 
133; 1921, Canadian Ent., vol. 53, p. 9; 1923, ibid., vol. 55, p. 220. 

Male : Length 5 to 6 mm. Similar to neobscura, new species, 
differing from it in having the parafacials, parafrontals, and 
cheeks silvery gray pruinescent. The front at narrowest part 
not quite so wide as distance across posterior ocelli inclusive, 
parafrontals broadly contiguous; each parafrontal about as 
wide as anterior ocellus. Third antennal segment twice as long 
as second; base of third segment light brown to fulvous, rest of 
antennae and palpi infuscated. Eyes with not such enlarged 
facets. 

Thorax with but two very narrow dorsocentral vittae which 
are visible only on presutural portion. Without the weak an¬ 
terior sternopleural setula. Hypopleura with hairs above hind 
coxae. 

Legs more extensively fulvous yellow, fore and variable por¬ 
tions of the mid and hind femora infuscated. Hind femora with 
the anteroventral bristles on basal half shorter, not longer than 
diameter of femora where situated, and with only four or five 
posteroventral bristles on basal half. Cal 3 ptrae white or with a 
very faint yellowish tinge; halteres yellow. 

Female: Length 5 to G mm. Similar to the male, differing 
from it in having the front at vertex one-fourth of head width, 
distinctly widened anteriorly. Palpi distinctly broadened. 
Third antennal segment longer and broader than usual, almost 
three times as long as second, the thoracic vittae more distinct. 
Bristles on hind femora less numerous but stronger. 
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Specimens Examined; Thirty-three males and 10 females 
from Virginia, North Carolina, and Florida. 

I believe that I have correctly identified this species but cannot 
be sure until the type can be examined. An extensive search for 
it in the United States National Museum where it was stated to 
be deposited failed to reveal it. 

Mydaea neobscura, new species 

Male : Length 5.5 mm. Head black, grayish white pruines- 
cent. Front at narrowest part as wide as distance across pos¬ 
terior ocelli inclusive; the parafrontals subcontiguous. With a 
row of about eight parafrontal bristles which become gradually 
shorter posteriorly, extending to narrowest part of front. An¬ 
terior ocellar bristles as strong as the anterior parafrontals. 
Juncture of parafacials and parafrontals as long as width of 
third antennal segment, parafacials slightly narrowed below. 
Cheeks slightly higher than width of third antennal segment. 
Antennae black, the second segment very dark brown. Third 
segment two and one-fifth times as long as second. Longest 
aristal hairs as long as width of third antennal segment. Palpi 
deep brown to black. Eyes bare, facets slightly enlarged in 
front in center. 

Thorax black, grayish pruinescent, with four broad black 
vittae. Presutural acrostical setulae in four to six regular rows. 
Acrosticals 0:1; dorsocentrals 2:4; pra slightly less than one- 
half as long as posterior notopleural bristle. Notopleura with 
hairs adjacent to posterior bristle. Scutellar setulae descending 
slightly below level of marginal bristles. Sternopleurals 2:2, 
the lower anterior sternopleural setula is very weak but nearly 
always distinct. Hypopleura usually bare above hind coxae. 

Legs infuscated, apices of femora and tibiae dark fulvous. 
Fore femora normal. Fore tibiae without median bristles. Mid 
femora with anterior setulae scarcely distinguishable from 
clothing setulae, with a row of very short anteroventral bristles 
and a row of much stronger ventral bristles on basal one-half. 
With a single, rather weak, apical, subanterodorsal setula. Mid 
tibiae with two median posterior bristles. Hind femora with a 
row of anteroventral bristles on apical half, only the most apical 
ones longer than femoral diameter, at most one or two weak, 
basal, posteroventral setulae. Hind tibiae with two median 
anterodorsal and anteroventral bristles. 
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Wings very pale yellowish hyaline. Third and fourth veins 
moderately divergent apically. Posterior cross vein moderately 
curved. Calyptrae white, halteres fulvous. 

Abdomen IMack, densely grayish pruinescent. With distinct 
median vitta, dorsal and lateral checkerings. Basal sternite 
bare, other with strong apicals. Fifth moderately cleft, without 
distinctive armature. 

Female: Length (5 mm. Similar to the male. Front at 
vertex five-sixteenths of head width, widened to six-sixteenths 
anteriorly. Second antennal segment fulvous brown at apex. 
Third antennal segment about two and one-half times as long as 
second. Legs lighter brown. Mid femora without anteroventral 
setulae and only two or three ventral bristles. 

Type Material: Holotype, male, Raleigh, North Carolina, 
April 2-1, 1!)2,‘> (C. S. Brimley); allotype female, topotypical, 
August 14, D2(); paratypes: one male, Lafayette, Indiana, 
August 5 (J. M. Aldrich), three females, Madison, Wisconsin, 
September (i, Ifi.'ir) (F. M. Snyder), Cabin John, Maryland, May 
19, DSo (J. M. Aldrich), Plummers Island, Maryland, June 20, 
1912 (H. Barber). 

Additional Records: White Mountains, New Hampshire, 
and Miribca Hills, New Jersey. 

This is the species that I had identified as obscura Stein be¬ 
fore examining the type. It is recorded as such in Brimley’s list 
of North Carolina insects. 

Mydaea nubila Stein 

S/>iln^asicr obscura Stein (hcc Van der Wulp), 1897, Berliner Ent. Zeitschr., 
vol. ()2, !>. 197; CzEKNY, 1901, Wiener Enl. Zciti;., vol. 20, p. 4:1. 

Mydaea vitbila Stein, 1910, Arch. NaturRCSch., sect. A, vol. 81, p. O.i; 1918, 
ibiiL, seel. A, vol. 81, p. ;>9. 

Mydaea obscura Mau.och, 1921, Canadian Ent., vol. 53, p. 9; 1923, ibid., 
vol. .5.5, p. 220. 

Male: Length (> to 7 mm. Head black, silvery gray pruines¬ 
cent. Front at narrowest part as wide as distance across pos¬ 
terior ocelli inclusive. Parafrontals contiguous or subcontigu- 
ous; if subeontiguous, the frontal vitta at narrowest part less 
than one-half as wide as diameter of anterior ocellus; with about 
eight pairs of liristles and setulae which extend to narrovfest part 
of front. Juncture of parafacials and parafrontals three-fourths 
as long as greatest width of third antennal segment, parafacials 
scarcely narrowed below. Cheeks one and one-fourth times as 
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high as greatest width of third antennal segment. Eyes bare. 
Antennae black, reaching a little below level of lower margin of 
eyes. Third antennal segment two and one-fourth times as long 
as second. Longest aristal hairs as long as narrowest width of 
third antennal segment. Palpi black. 

Thorax black, slightly shiny, sparsely grayish pruinescent, 
very indistinctly quadrivittate. Presutural acrostical setulae in 
six to eight irregular rows and with a pair of prescutellar acrosti¬ 
cal bristles; dorsocentrals 2:4; the pra not more than three- 
fourths as long as posterior notopleural bristle and not more than 
half as long as first postsutural notopleural bristle. Hypopleura 
hairy above hind coxae. Sternopleurals 1:2. 

Legs black, the tibiae black to slightly brownish. Fore femora 
normal. Fore tibiae bare at middle. Mid femora with a series 
or five or six well-developed ventral bristles on basal half and a 
much weaker and less distinct series on basal half of anterior 
surface; with an apical anterior and anterodorsal bristle. Mid 
tibiae with two median posterior bristles. Hind femora with a 
complete row of anteroventral bristles and a row of shorter 
ones on basal half of posteroventral surface, only those on apical 
half of anteroventral surface as long as diameter of femora where 
situated. Hind tibiae with two median anterodorsal and antero¬ 
ventral bristles. 

Wings hyaline, slightly yellowish brown at base. Costal 
thorns and setulae scarcely developed. Third and fourth veins 
slightly divergent at apices. Calyptrae yellowish hyaline. Hal- 
teres deep orange to black. 

Abdomen black with sparse yellowish gray pruinescence. 
When viewed from behind, with an indistinct dark dorsocentral 
vitta and without distinct lateral or dorsal checkerings. Basal 
sternite bare; fifth moderately cleft, without distinctive arma¬ 
ture. Hypopygium black. 

Female: Length 6 mm. Very similar to the male, differing 
from it in having the front at vertex one-third of head width, 
slightly widened anteriorly. The apical anterodorsal bristle of 
mid femora not so well developed as the apical anterior bristle. 
Abdomen with very slight dorsal and lateral checkerings and 
without as distinct pruinescence. 

Specimens Examined: One male, Pennsylvania, type of 
obscura Stein (Hough collection, Chicago Natural History 
Museum); two males, Genthin, Germany, determined as 
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niibila Stein (Zoological Museum, University of Berlin); two 
males, New York, determined as nubila Stein (Zoological Mu¬ 
seum, University of Berlin); six males and one female, Washing¬ 
ton, Oregon, New Mexico, and Quebec. 

The two Genthin specimens are labeled “typ,” but I do not 
consider these specimens to be authentic types since Stein, 
originally describing the species under the name obscura, men¬ 
tioned a single male from Pennsylvania. The specimen from 
Pennsylvania listed above should be the holotype. 

There has been considerable confusion regarding the identifica¬ 
tion of this species. Specimens having the femora broadly 
yellowish at apices and the tibiae entirely so have been identified 
by various workers as obscura or nubila. I am of the opinion 
that these specimens have in reality been one of several closely 
related species. As herein considered, nubila is limited to those 
specimens having the legs mostly or entirely black to brownish, 
dark halteres and with two apical bristles on mid femora and with 
a complete row of anteroventral bristles and a partial row on 
basal half of posteroventral surface of hind femora. 

Mydaea obscurella Malloch 

Mydaea obscurella Malloch, 1921, Canadian Ent., vol. 53, p. 108 

Male : Length 6.5 mm. Similar to nubila Stein, differing from 
it in having the parafacials, parafrontals, and cheeks distinctly 
brownish pruinescent. The parafrontal bristles and setulae 
longer and more distinct, reaching all the way to the anterior 
ocellus. Juncture of parafacials and parafrontals three-fourths 
as long as greatest width of third antennal segment, parafacials 
narrowed to half this width below. Longest aristal hairs three- 
fourths as long as width of third antennal segment or four times 
as long as greatest aristal diameter. 

Thorax shiny and sparsely pruinescent as in nubila, but the 
pruinescence is more brownish. 

Legs as in nubila, except the mid femora lacks the apical an¬ 
terior bristle. Hind tibiae with two or three median anterodorsal 
and anteroventral bristles. 

Wings more brownish hyaline, especially at base. Calyptrae 
distinctly yellowish to light orange. Halteres pale yellow to 
light orange. 

Abdomen with more distinct yellowish brown pruinescence 
and dorsal and lateral checkerings. 
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Female : Length 7.5 mm. Similar to the male, differing from 
it in having the front at vertex one-third of head width, scarcely 
widened anteriorly. With a complete row of parafrontal 
bristles, the posterior two outwardly, the others inwardly, 
directed and with numerous setulae, rather longer than usual, 
laterad to them all. Fore tibiae with one or two median pos¬ 
terior bristles. Hind femora without posteroventral bristles. 
Wings more yellowish hyaline. 

Specimens Examined: Seven males and five females from 
Alaska, British Columbia, and Idaho. 

The distinctly shiny and indistinctly quadrivittate thorax as 
well as the entirely black legs in the male should at once dis¬ 
tinguish this species from electa and narona. However, it is not 
so easily separated from niibila Stein except by characters men¬ 
tioned in the keys. It is also similar to the European species 
hengstssoni Ringdahl (1924, p. 44), but the latter has a median 
posterior bristle on the fore tibiae. 

GENUS XENOMYBAEA MALLOCH 

Xenomydaea jSIalloch, 1920, Trans. Ent. Soc. Amer., vol. 46, p. 144. 

As far as is known, this genus is limited to the Holarctic regions. 
Except for the head shape, when viewed in profile, I have been 
able to find no reliable characters to separate it from Mydaea, 
The only species known to me which might connect Mydaea with it 
is armatipes Malloch. It should not be confused with any species 
at present placed in Xenomydaea or Mydaea because of the presence 
of ventral bristles on fore and mid tibiae. Xenomydaea nudiseta 
Stein has a submedian ventral bristle on mid tibiae, but the two 
species can be easily separated by other characters. 

The genotype of Xenomydaea is buccata Malloch. 

Key to Xenomydaea 

1. Halteres, margins of calyptrae, and base of wings black; bluish black species 

with whitish pruinescence; sternopleurals 2 : 2or2 : 3. 

. fiiscomarginata (Malloch) 

Halteres, margins of calj-ptrae, and base of wings not blackish; dark hut not 
shiny species and without whitish pruinescence; sternopleurals 1 : 2 
except in buccata .2 

2. Sternopleurals 2:2; all tibiae and mid and hind femora partly or entirely 

fidvous. buccata Malloch 

Sternopleurals 1 : 2; at most hind tibiae yellow to fulvous.3 
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3. Fore tibiae without a median posterior bristle; hind femora without postero- 

ventral bristles. pogonoides, new species 

Fore tibiae with a median posterior bristle; hind femora with posteroventral 
bristles at base.4 

4. Mid tibiae with a median to submedian posteroventral bristle; hind tibiae 

fulvous; dorsocentrals usually 2:3; base of wing pale yellow. 

. midiseia (Stein) 

Mid tibiae without a median to submedian posteroventral bristle; hind 
tibiae black; dorsocentrals 2:4; base of wings intensely yellow to ful¬ 
vous. rujineruis (Pokorny) 


Xenomydaea fuscomarginata (Malloch) 

Helina juscomarginaia Malloch, 1919, Proc. California Acad. Sci., ser. 4, 
vol. 9, p. 298. 

Mydaca ptilla Stein, 1920, Arch. Naturgesch., sect. A, vol. 84, p. 35. 

Male: Length 8.5 mm. Head black, brownish pruinescent. 
Front at narrowest part scarcely as wide as the distance across 
posterior ocelli inclusive. Parafrontals at this level not so wide 
as diameter of anterior ocellus, with a row of about 10 strong 
bristles and an equal number of shorter setulae which extend to 
the level of the shiny black ocellar triangle. Juncture of para- 
facials and parafrontals as long as length of third antennal seg¬ 
ment or one and one-half times its greatest width, parafacials 
slightly narrowed below. Cheeks one-third of eye height and 
about two and one-half times as high as width of third antennal 
segment, distinctly retreating below. Lower margin with two or 
three rows of strong, upwardly curved bristles. Front distinctly 
protruded beyond level of vibrissae. Eyes distinctly haired. 
Antennae and palpi black, the former inserted opposite middle 
of eyes, extending to a level of the lower margin of eyes. Third 
antennal segment one and one-half times as long as second. 
Longest hairs on arista not so long as its greatest diameter. 

Thorax bluish black, whitish gray pruinescent, distinctly 
quadrivittate. Presutural acrostical setulae in eight to 10 irregu¬ 
lar rows; with a pair of prescutellar acrostical bristles; dorso¬ 
centrals 2:4; intra-alars 2; pra almost as long, but not so strong, 
as posterior notopleural bristles; with distinct hairs on noto- 
pleura adjacent to base of posterior bristle; scutellar setulae de¬ 
scending slightly below level of marginals. Stemopleurals 2:2, 
often with several quite well-developed accessory bristles in the 
posterior group so that the stemopleurals sometimes appear to 
be 2:3 or 2:4; sternites and hypopleura bare. 
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Legs entirely black. Fore femora normal. Fore tibiae bare 
in the middle. Middle legs as in buccata Malloch. Hind femora 
with a complete row of anteroventral and a row of posteroven- 
tral bristles on the basal third to half. Hind tibiae with two or 
three median anterodorsal and anteroventral bristles. 

Wings brownish hyaline, almost black at base. Costal thorns 
slightly developed, costal setulae undeveloped. Third and 
fourth veins distinctly divergent at apices. Node distinctly 
hairy below and with one or two hairs on the upper surface. 
Cross veins slightly infuscated. Halteres black, calyptrae mar¬ 
gined with black, the disc whitish to yellowish hyaline. 

Abdomen distinctly bluish black, with bluish gray pruines- 
cence, with a distinct pair of black spots on second and a weaker 
pair of third visible tergites. Basal sternite bare; others with 
moderately long bristles or setulae; fifth only moderately cleft, 
without distinctive armature. Hypopygium black. 

Specimens Examined; One male cotype of pulla Stein, 
California, United States National Museum. I have not seen 
the type of fuscomarginata which is in the Stanford University 
collection. 

Malloch originally placed this species in Helina, but the 
strongly protuberant and moderately widened front, almost bare 
arista, and hairs on the node, at least below, would indicate that 
it is much more closely related to buccata Malloch, the genotype 
of Xenomydaea, than to pertusa Meigen, the genotype of Helina. 

Xenomydaea buccata Malloch 

Xenomydaea huccaui IMalloch, 1920, Trans. Ent. Soc. Amer., vol. 40, p. 144. 

Hydaea oliosa Stein, 1920, Arch. Naturgesch., sect. A, vol. 84, p. 34. 

Male; Length 7.5 mm. Head black, grayish pruinescent. 
Front at narrowest part about one-fifth of head width and twice 
as wide as distance across posterior ocelli inclusive. Frontal 
vitta at narrowest part as wide as length of second antennal seg¬ 
ment, almost parallel sided. Parafrontals at narrowest part as 
•wide as diameter of anterior ocellus, with six to eight pairs of 
bristles which extend to the ocellar triangle. Parafacials and 
parafrontals distinctly protruded, juncture as long as the length 
of third antennal segment from its apex to base of the arista; 
parafacials distinctly narrowed below, at narrowest part 
scarcely as 'wide as width of third antennal segment. Oral 
margin slightly produced. Cheeks as high as length of third 
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antennal segment, with two or three rows of upwardly directed 
short bristles and setulae, lower margin slightly retreating. 
Eyes bare or with only very short, sparse, scarcely discernible 
hairs. Antennae and palpi black. Third antennal segment one 
and one-fourth times as long as second. Longest hairs on arista 
not longer than its greatest diameter. 

Thorax black, slightly brownish gray pruinescent, distinctly 
quadrivittate. Presutural acrostical setulae in eight to 10 
irregular rows and with a distinct pair of prescutellar acrostical 
bristles, dorsocentrals 2:3 or 2:4; intra-alars 2; pra three- 
fourths as long as posterior notopleural and about one-half as 
long as the bristle behind it; with distinct hairs on notopleura 
near base of posterior bristle. Scutellar setulae descending 
slightly below level of marginals. Stemopleurals 2:2. Hypo- 
pleura bare. 

Coxae and tarsi black, tibiae yellow to orange, the knees of 
fore and mid femora and hind femora to a greater extent, yellow¬ 
ish to orange, rest of femora variably darkened. Fore femora 
normal. Fore tibiae without median bristles. Mid femora with 
six to 10 ventral bristles on basal half to two-thirds, with a row of 
much shorter bristles on basal half of anterior surface and with 
one apical anterior bristle. Mid tibiae with two or three median 
posterior bristles. Hind femora with a complete row of antero- 
ventral bristles which are longest towards apex, apex of postero- 
ventral surface with two or more short but distinct bristles which 
are about as long as diameter of femora where situated. Hind 
tibiae with two median anterodorsal and three median anteroven- 
tral bristles. 

Wings infuscated at base Costal thorns moderately well de¬ 
veloped, setulae undeveloped. Node hairy above and below. 
Other veins bare. Third and fourth veins distinctly divergent 
at apices. Calyptrae and haltercs yellow. 

Abdomen black, yellowish gray pruinescent, with moderately 
distinct, paired, subtriangular spots on seeond to fourth visible ter- 
gites. Basal sternite bare; fifth distinctly cleft, with a few short, 
closely placed bristles at base of processes. Hypopygium black. 

Female: Length 7.5 to 8 mm. Quite similar to the male, 
differing from it in having the front one-third of head width at 
vertex, scarcely widened anteriorly. Parafrontals with numerous 
short setulae laterad to the row of bristles, the posterior two pair 
of bristles outwardly directed. 
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The femora not so distinctly infuscated. Mid and hind 
femora usually entirely yellow. Hind femora without conspicu¬ 
ous, weak, apical, posteroventral bristles. Wings more yellowish 
hyaline. Abdomen without as distinct spots but with distinct 
dorsal and lateral checkerings. 

Specimens Examined: Five males and three females from 
Idaho, Montana, Colorado, and New Hampshire, including the 
holotype in the Illinois Natural History Survey Collection. 

There is considerable variation in the femoral coloring in the 
above series of specimens. In the majority of them, the fore 
femora is largely infuscated, while the mid and hind femora are 
less distinctly infuscated. 

Buccata should be readily separated from all the others at 
present placed in Xenomydaea by the less strongly produced oral 
margin as well as the more yellowish mid and hind femora. 

Xenomydaea pogonoides, new species 

Male : Length 7.5 mm. Head black, silvery gray pruinescent 
with slightly reddish reflections. Front at narrowest part 
slightly less than two times as wide as the distance across pos¬ 
terior ocelli inclusive. Frontal vitta at narrowest part slightly 
wider than the distance across posterior ocelli inclusive. Para- 
frontals at narrowest part as wide as diameter of anterior ocellus, 
with about 10 pairs of bristles which extend to the level of the 
anterior ocellus and with a few weaker setulae interspersed be¬ 
tween them. Juncture of parafacials and parafrontals as long as 
greatest width of third antennal segment, parafacials scarcely 
narrowed below. Oral margins distinctly protruded. Cheeks as 
high as length of third antennal segment, writh two or three rows 
of upwardly directed bristles and setulae. Vibrissal angles 
slightly convergent. Antennae and palpi black. Longest hairs 
on arista not so long as its greatest diameter. Eyes bare. 

Thorax black, slightly bluish gray pruinescent, distinctly 
quadrivittate. Presutural acrostical setulae in six to eight 
irregular rows and wdth a distinct pair of prescutellar acrostical 
bristles. Dorsocentrals 2:4; intra-alars 2; pra slightly longer 
than posterior notopleural bristle and almost two-thirds as long 
as the bristle behind it; notopleura with hairs adjacent to the 
posterior bristle. Scutellar setulae descending sUghtly below 
level of marginals. Stemopleurals 1:2; h 3 rpopleura bare. 

Legs black. Fore femora normal. Fore tibiae bare in the 
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middle. Mid legs as in buccata. Hind femora with a complete row 
of anteroventral bristles. Hind tibiae with one median antero- 
dorsal and two median anteroventral bristles. 

Wings hyaline, slightly orange at base. Costal setulae and 
thorns undeveloped. Node with a few weak setulae above and 
below; other veins bare. Third and fourth veins distinctly 
divergent at apices. Calyptrae and halteres yellow to orange. 

Abdomen black, bluish gray pruinescent with scarcely dis¬ 
cernible paired spots on second and third visible tergites, with 
distinct lateral checkerings. Basal stemite bare; fifth moder¬ 
ately cleft. Hypopygium black. 

Holotype : Male, Mt. Rainier, Sluiskin, July 28, 1922 (A. L. 
Melander), United States National Museum. 

It is with some hesitation that I place this species in Xeno- 
mydaea, since the front is not distinctly protruded in profile. 
However, the rather broad front, protuberant oral margin, al¬ 
most bare arista, hairs at base of notopleural bristle, and the 
hairy node above and below would seem to indicate that it is 
most closely related to this group. 

It may be distinguished from all others by the very pro¬ 
tuberant oral margin and more numerous parafrontal bristles. 

Xenomydaea rufinervis (Pokorny) 

Spilogasler rufinervis Pokorny, 1889, Verhandl. Zool. Bot. Gesellsch. Wien, 
vol. 39. p. 554. 

Mydaea rufinervis Bezzi and Stein, 1907, Katalog der Palaarktischen Dip- 
leren, vol. 3, p. 647; Stein, 1916, Arch. Naturgesch., sect. A, vol. 81, p. 63; 
Bezzi, 1918, Mem. Soc. Italiana Sci. Nat. e Mus. Civ. Stor. Nat. Milano, vol. 9, 
p. 117. 

Male: Length 9 mm. Head black, brownish gray pruines¬ 
cent. Front at narrowest part about as wide as length of an¬ 
tennae or one-fifth of head width. Frontal vitta of almost equal 
width throughout, twice as wide as distance across posterior 
ocelli inclusive. Parafrontals at narrowest part slightly wider 
than diameter of anterior ocellus, with a complete row of bristles 
which become shorter opposite anterior ocellus, the posterior 
ones not outwardly directed and without accessory hairs. Junc¬ 
ture of parafacials and parafrontals not quite so long as length 
of third antennal segment, parafacials only slightly narrower 
below. Greatest height of cheeks equal to length of antennae 
and about one-third of head height. Ventral margin of head 
quite strongly retreating so that if a straight line were drawn 
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from the lower margin of eye anteriorly, the cheeks at narrowest 
would be only slightly wider than width of third antennal seg¬ 
ment. Eyes bare or with very short sparse hairs. Antennae and 
palpi black, third segment of the former twice as long as second, 
descending to lower margin of eyes. Longest hairs on arista not 
so long as its greatest diameter. 

Thorax black, grayish pruinescent, with four moderately dis¬ 
tinct vittae. Presutural acrostical setulae in seven to 10 irregu¬ 
lar rows, with a distinct pair of prescutellar acrostical bristles. 
Dorsocentrals 2:4; intra-alars 2; notopleura wnth several setulae 
at base of posterior bristle; pra fully as long as posterior noto- 
pleural bristle, over one-half as long as bristle behind it and the 
first postsutural dorsocentral. Sternopleurals 1:2; hypopleura 
bare. Metathoracic spiracle small, with short hairs. Scutellar 
setulae quite short and widely scattered, descending below level 
of marginals. 

Legs black, at most hind tibiae dark brown. Fore femora 
normal. Fore tibiae with a median posterior bristle. Mid 
femora with a number of short anterior bristles on basal half and 
with a row of eight or nine ventral bristles on basal two-thirds 
and an apical anterior bristle. Mid tibiae with three median 
posterior bristles. Hind femora wdth a complete row of antero- 
ventral bristles which become distinctly longer and stronger 
towards apex and with a partial row of posteroventral bristles on 
basal half or more which are equal in development to those on 
basal half of anteroventral surface. Hind tibiae with two or 
three median anterodorsal and two median anteroventral 
bristles. 

Wings yellowish hyaline, deep orange at base, concolorous 
with halteres and calyptrae. Costal setulae minute, thorns 
moderately developed. Third and fourth veins strongly di¬ 
vergent at apices. Node with a few hairs above and below, other 
veins bare. Cross veins not infuscated. 

Abdomen black, grayish yellow pruinescent, when veiwed 
from behind, with a distinct, narrow, dark dorsocentral vitta and 
distinct dorsal and lateral checkerings. Basal stemite with a few 
hairs; others with short setulae and a distinct pair of apical 
bristles; fifth distinctly cleft and with three or four moderately 
long bristles at base of each process. Hypopygium black. 

Female: Length 9 mm. Similar to the male. Front wider 
than the eye, slightly more than one-third of head width, para- 
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frontals with a complete row of bristles, the posterior pair out¬ 
wardly directed, and with two or three rows of accessory hair¬ 
like setulac below the bristles. The lower margin of head not so 
strongly retreating as in male. 

Abdomen with a less distinct dorsocentral vitta, and the 
pruinescence has a slight bluish tinge. The tergal bristles almost 
or quite as well developed as in the male. 

Specimens Examined: One male and one female from Ger¬ 
many and vSwitzerland and three females from Alaska. 

The female specimen from Switzerland has three intra-alar 
bristles on one side and four dorsocentrals on the other. This is 
probably abnormal, since the specimens from Alaska, which 
agree with it in all important respects, do not show this abnormal 
bristling. 

It appears to be most closely related to Xenomydaea nudiseta 
Stein, but may readily be distinguished from that species by the 
entirely black legs, the less strongly retreating oral margin, the 
more strongly yellowed wing ba'=es, and the equally well-de¬ 
veloped bristles on the ventral surface of hind femora. 

Xenomydaea nudiseta (Stein) 

Mydaea nudiseta Stein, 1920, Arch. Naturgesch., sect. A, vol. tS3, p. 33. 

Male : Length 8.5 mm. Similar to riifinervis Pokorny. Para- 
facials, parafrontals, and cheeks silvery gray pruinescent. Front 
as in huccata. Juncture of parafacials and parafrontals four- 
fifths as long as third antennal segment, parafacials at narrowest 
slightly wider than greatest width of third antennal segment. 
Cheeks at greatest height one-third of head height or four times 
as high as width of third antennal segment, the lower margin dis¬ 
tinctly retreating. Lower margin of cheeks as in huccata. Eyes 
bare. Antennae and palpi black. Arista bare. Third antennal 
segment scarcely longer than second. 

Thorax black, densely grayish pruinescent, distinctly quad- 
rivittate. Bristled as in huccata, except sternopleurals 1:2 and 
the dorsocentrals usually 2:3. Wings as in riifinervis. 

Legs black, only hind tibiae with a very limited area on the 
knees reddish. Fore femora normal. Fore tibiae with one or two 
median posterior bristles. Mid femora bristled as in huccata. 
Mid tibiae with two or three median posterior bristles and a 
weaker median ventral bristle. Hind femora with a complete 
row of anteroventral bristles and a partial row of posteroventral 



38 


AMERICAN MUSEUM NOVITATES 


NO. 1401 


ones on basal two-thirds. Hind tibiae with two median antero- 
dorsal and three median anteroventral bristles. 

Abdomen black, grayish to brownish gray pruinescent, 
marked as in buccata, but with more distinct dorsal and lateral 
checkerings. Bristled as in buccata. 

Specimens Examined: Three males from Washington and 
Idaho including a cotype in the United States National Mu¬ 
seum. 
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NOTES AND DESCRIPTIONS OF SOME 
PHAONIINAE (DIPTERA, MUSCIDAE) 

By Fred M. Snyder 

Since publication of a partial revision of the Mydaea of the 
Neotropical region (Snyder, 1941), several additional species 
have been collected or have come to hand. A revised key to the 
genus is therefore included to facilitate identification of these 
species. 

Key to Neotropi(i\l Mydaea Robineau-Desvoidy, Sensu Stricto 


1. DorvSocenlral bristles 2:3.2 

Dorsocentralbristles 2:4.4 

2. Fore tibiae without a median posterior bristle; margins of calyptrae 

darkened. mtbivena Snyder 

Fore tibiae with a median posterior bristle; margins of calyptrae not 
darkened.3 

3. Palpi and at least the second antennal segment yellow. merida Snyder 

Palpi and antennae entirely black. cresa, new species 


4. With a dark costal cloud; fore tibiae with a median posterior bristle. 

. fumicosta Snyder 

Without a dark costal cloud; fore tibiae without a median posterior bristle. 5 

5. Margins of upper calyptrae infuscated; cross veins with narrow infuscated 

clouds. plaumanni Snyder 

Margins of upper calyptrae and cross veins not infuscated.6 

6. At narrowest part of front, the frontal vitta three to four times as wide as 

parafrontal. caras, new species 

At narrowest part of front, the frontal vitta only as wide as width of para- 
frontal . compressicomis, new species 

Mydaea cresa, new species 

Female: Length 5.5 mm. Head black, grayish pruinescent. 
Frontal vitta velvety black, with a subshiny stripe which is 
sparsely pruinescent and extends three-fourths the distance to 
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base of antennae. Front at vertex two-sevenths of head width 
and widened to five-fourteenths anteriorly. Parafrontals nar¬ 
row, with a row of bristles, the anterior four to five pairs in¬ 
wardly and the posterior two pairs outwardly directed. There 
are several short setulae laterad to the row of parafrontal bristles. 
Ocellar, inner, and outer vertical bristles strong. Juncture of 
parafacials and parafrontals as long as width of third antennal 
segment, parafacials narrowed to one-hah this width below. 
Cheeks twice as high as width of third antennal segment and with 
about eight well-developed bristles along lower margin. Palpi 
and antennae black Antennae inserted opposite, and extending 
to slightly below lower edge of, eyes; third segment twice as 
long as second. Longest aristal hairs as long as greatest aristal 
diameter. Eyes with a few, very short, and widely scattered 
hairs. 

Thorax black, bluish gray pruinescent; indistinctly quad- 
rivittate. The median two vittae are narrowest but are most 
distinct. Acrostical setulae in five to seven irregular rows; 
acrosticals 0:1; dorsocentrals 2:3; pra minute or absent; with 
a few setulae adjacent to the posterior notopleural bristle; 
scutellar setulae not descending below level of marginal bristles. 
Stemopleurals 1:2; hypopleura entirely bare. 

Legs black, except the basal one-third of hind femora and all 
tibiae which are fulvous, the base of the tibiae slightly darker. 
Fore femora normal. Fore tibiae with a median posterior 
bristle. Mid femora with three to five strong ventral bristles and 
with a weaker apical anterior one. Mid tibiae with two median 
posterior bristles. Hind femora with a complete row of strong 
anteroventral bristles and a row of shorter and weaker postero- 
ventral bristles on basal half. Hind tibiae with two anterodorsal 
and one anteroventral median bristles. 

Wings yellowish hyaline, darker at base and with a slightly 
darker area in the subcostal cell beyond the auxiliary vein. An¬ 
terior cross vein with a very faint cloud. Costal thorns and 
setulae scarcely developed. Third and fourth veins slightly 
divergent apically, posterior cross vein shghtly curved. Calyp- 
trae white, the ventral one with a narrow yellow margin. 
Halteres fulvous. 

Abdomen black, bluish gray pruinescent; with distinct dorsal 
and lateral checkerings. Second tergite with apical lateral 
bristles; third with a complete row of strong marginals and three 
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Fig 1 Mydaea caias, new speaes, front "view, head of male 

Fig 2 Mydaea compTesstcorms new species, front view, head of male 

Fig 3 Mydaea car as new species side view, head of male 

Fig 4 Mydaea compi essicorms, new species, side view, head of male 
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or four weaker lateral discals. Fourth, with a complete row of 
apical and discal bristles. Basal sternite bare. Suranal plate of 
ovipositer with thorns. 

Holotype : Female, Cuernavaca, Mexico, 9800 feet elevation, 
August 15, 1943 (F. M. Snyder). 

Mydaea compressicomis, new species 

Male : Length 6.0 mm. Head black, silvery gray pruinescent, 
the pruinescence on the frontal vitta more sparse. Palpi fulvous. 
Antennae fulvous brown, except at base of the third segment 
where it is more fulvous. Otherwise the head as in figures 2 and 
4. 

Thorax black, light bluish gray pruinescent; indistinctly 
quadrivittate and with a dark median vitta extending from disc 
of scutellum to opposite the second or third postsutural dorsocen- 
tral bristle. Acrostical setulae in about 14 irregular rows. 
Acrosticals 0:1; dorsocentrals 2:4; pra short, about one-fourth 
to one-third as long as the posterior notopleural bristle. Noto- 
pleura with a few setulae adjacent to the posterior bristle. 
Scutellar setulae descending to, but not below, level of marginal 
bristles. Sternopleurals 1:2; hypopleura with a few short 
setulae on the subtriangular portion above hind coxae. 

Legs blackish brown, the knees fulvous and the tibiae, par¬ 
ticularly on the basal half, more fulvous brown. Fore femora 
normal. Fore tibiae without median bristles. Mid femora with 
about four ventral bristles on basal half between which are inter¬ 
spersed finer setulae, the apical bristles on the anterior surfaces 
scarcely developed. Mid tibiae with two median posterior 
bristles. Hind femora with a row of anteroventral bristles; 
those at base shorter and more slender than the apical ones; with 
a row of posteroventral bristles on basal hah. Hind tibiae with 
two median anterodorsal and one anteroventral bristles. 

Wings hyahne; costal thorns and setulae minute. Third and 
fourth wing veins slightly divergent apically. Posterior cross 
vein nearly straight. Calyptrae white, halteres yellow. 

Abdomen black, bluish gray pruinescent with dorsal and 
lateral checkerings. Tergites bristled as in cresa. Basal 
sternite bare, others except fifth with a pair of apical bristles. 

Female: Length 6 mm. Similar to the male. Head as in 
figure 6. Legs darker. Pulvilli and claws smaller. Apex of 
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fourth visible abdominal tergite fulvous. Tergal bristles shorter 
and more slender. 

Type Material: Holotype, male; allotype, female; para- 
type, one female; all from Medellin, Colombia, 4500 feet eleva¬ 
tion, September 5, 1043 (F. M. Snyder). 

Mydaea caras, new species 

Male : Length 5 mm. This species is so very similar to com- 
pressiconiis, new species, that it may be distinguished from it 
only by the shape of the head, as illustrated in figures 1 and 3. 
Caras is slightly smaller, and the antennae are darker. 

Type Material: Holotype, male, Caracas, Venezuela, Sep¬ 
tember 25, 1043 (F. M. Snyder); paratype, one male, same data 
as holotype. 

Mydaea plaumanni Snyder 

Mydaea planmaimi Snyder, 1941, Amer. Mus. Novilales, no. 1134, p. 3. 

Descriptive notes of the male of this species are presented, 
since the original description was based upon a female. 

Male: Length 6.5 mm. Similar to the female, differs from it 
in the following respects: Front at narrowest part between 
eight- and nine-tenths of head width; the frontal vitta at this 
point as wide as each parafrontal. The stronger parafrontal 
bristles extend to the narrowest part of front and with one to 
three short setulae extending to anterior ocellus. Ocellar bristles 
stronger than the most robust parafrontal bristles. 

The leg bristles are somewhat stronger and those of the femora 
are less hair-like. 

Additional material seen from Villarica, Paraguay, July, 1937 
(F. Schade), and Cuernavaca, Mexico, 5()()() feet, August 15, 
1943 (F. M. Snyder). 

The metastcrnal hairs are absent in the above specimens. 
The species appears to be most closely related to compressicornis, 
new species, and may be distinguished from it by the infuscated 
base of palpi and the stronger ventral bristles on the mid femora 
in addition to the characters mentioned in the key. 

Mydaea meridia Snyder 

Mydaea meridia Snyder, 1941, Amer. Mus. Novitates, no. 1134, p. 3. 

A single teneral male specimen which is tentatively identified 
as this species agrees with the female except as follows: The 
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front is quite broad but bristled as in the female. Antennae en¬ 
tirely fulvous. The thorax is less distinctly vittate, and the 
humeri are concolorous with the disc. 

Fore tibiae with a single median posterior bristle. Abdomen 
with the first, second, and the lateral basal areas of the third 
visible tergites yellow, rest of tergites infuscated except for a 
narrow, brown, apical band on the first tergite and a broader one 
on second tergite which, at the mid-line, joins a broad triangular 
central spot which extends anteriorly almost the entire length of 
the tergite. 

Specimens Examined: One male, Mexico City, Mexico, 
9000 feet, August 15, 1943 (F. M. Snyder). 

Helina arroya, new species 

Male : Length 7.5 mm. Head black, silvery gray pruinescent 
except for a velvety black frontal vitta. Narrowest part of front 
one-ninth of head width, or as wide as distance across posterior 
ocelli inclusive. At the same level, the parafrontals slightly 
narrower than diameter of anterior ocellus, and the frontal vitta 
two and one-half times as wide as parafrental. The parafrontals 
with a row of moderately long and well-developed inwardly 
directed bristles which extend to the narrowest part of front. 
Ocellar bristles strong, slightly more well developed than the an¬ 
terior parafrontal bristles. Ocellar setulae half as long and strong 
as ocellar bristles. Juncture of parafacials and parafrontals 
twice as long as width of third antennal segment, the parafacials 
scarcely narrowed below. Cheeks three times as high as width 
of third antennal segment and with one or two short, forwardly 
and upwardly directed setulae in the middle of the row of bristles 
along their lower margin. Bristles adjacent vibrissae numerous 
and well developed. Palpi and antennae black. Third antennal 
segment twice as long as second. Aristal hairs two-thirds as long 
as width of third anteimal segment and about twice as long as 
greatest aristal diameter. Antennae inserted opposite middle of 
eyes and extending to below their lower margin. Eyes bare. 

Thorax black, grayish pruinescent except on posterior portion 
of dorsum and on scutellum where it is brownish; distinctly 
quadrivittate, the thoracic bristles and clothing setulae long and 
slender. Acrostical setulae in three or four irregular rows. 
Acrosticals 0:1; dorsocentrals 2:3, with one or two long setulae 
interspersed between the postsutural ones; pra absent, no 
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setulae adjacent either notopleural bristle. Stemopleurals 2:2. 
Hypoplcura and prostemum bare; scutellum with setulae ex¬ 
tending only to the level of marginals. 

Legs black, articulation of tibiae and femora and a variable 
apical portion of hind tibiae reddish brown. Fore femora nor¬ 
mal. Fore tibiae with a median posterior bristle. Mid femora 
with three or four long ventral bristles on basal half and a row of 
shorter anterior ones; apical bristles absent on anterior surfaces. 
Mid tibiae with two or three median posterior bristles. Hind 
femora with a complete row of strong, anteroventral bristles. 
Hind tibiae with three anterodorsal bristles, two strong ones at 
the middle and a weaker one on basal third; two median antero¬ 
ventral bristles and a weak but distinct posterodorsal one on 
basal one-third and with five to seven median posterior setulae. 
Fore tarsus long and slender. Pulvilli and claws on all legs well 
developed. 

Wings fulvous hyaline at base and along the longitudinal veins, 
but nowhere infuscated. Costal thorn and setulae scarcely de¬ 
veloped. Third and fourth veins slightly divergent apically; 
posterior cross vein scarcely curved. Veins bare. Calyptrae 
yellowish white. Halteres fulvous. 

Abdomen slightly elongated, black, yellowish gray pruinescent, 
with a pair of round brownish spots on second visible segment 
and a pair of smaller subconfluent ones on first segment. Cloth¬ 
ing setulae on all segments long. Basal stemite with a few 
setulae. Others longer than broad and with long setulae. Fifth 
sternite deeply cleft, without distinctive armature. 

Female: Length (i.f) mm. Pruinescence of head more yellow¬ 
ish gray than in the male. Front at vertex three-sevenths of 
head width, widened to one-half anteriorly. The parafrontal 
bristles extending the entire length of front, the posterior two 
pairs outwardly directed. The ocellar setulae are short, but the 
inner and outer verticals are as well developed as the ocellar 
bristles. Bristles adjacent vibrissae sparse and less well de¬ 
veloped than in the male. 

Thorax with the vittae distinctly brownish and with a median 
vitta extending from scutellum to opposite level of anterior 
intra-alar bristle. Bristled as in the male, but clothing setulae 
very short. 

Legs black, the lighter colored area near articulation of femora 
and tibiae more extensive ventrally; all tibiae light reddish 
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brown on apical portions. Bristled as in male but the bristles 
shorter and the hind tibiae have two or three posterodorsal 
bristles and are without posterior setulae. 

Costal thorns well developed. Otherwise wings as in the male. 

Abdomen with paired brown central spots on second and third 
visible segments and with a median dorsocentral vitta on second, 
third, and fourth segments. The larger bristles inserted in 
round brown spots. The bristles and clothing setulae much 
shorter than in the male. 

Type Material: Holotype, male; allotype, female; para- 
types, six males and two females; all Mexico City, Mexico, 
9000 feet, August 15, 1943 (F. M. Snyder). 

The above description is based upon the holotype and allo¬ 
type. The paratypes exhibit all of the essential characters; how¬ 
ever, there is a variation in the extent of the light color of the 
hind tibiae and towards apex of the mid tibiae in the males. 
Some of the interspersed setulae in the dorsocentral rows are so 
bristle-like in certain specimens that the dorsocentrals might be 
considered to be 2:4 or 2:5. 

The males will key out best to lasiosterna Snyder in the pre¬ 
viously presented key to Neotropical Helina (Snyder, 1941, p. 5) 
and may be separated from that species by the shape of ab¬ 
dominal sternites and entirely darkened tarsi. If the dorsocen¬ 
trals are assumed to be 2:4, the male runs to couplet 14 or 
copiosa Van der Wulp. It may be separated from those species 
in couplet 14 by the lack of presutural acrostical bristles and may 
be separated from copiosa by not having infuscated cross veins. 
The female will run out to the sixth couplet and may be separated 
from copiosa by the absence of the pra and from caneo Snyder by 
the more extensively infuscated femora and the absence of 
dorsal spots on first abdominal tergite. 

Helina copiosa (Van der Wulp) 

This species was included by error in that portion of a key to 
Helma (Snyder, 1941, p. 6) containing species with three post- 
sutural dorsocentral bristles. The species should be considered 
to have four pairs of postsutural dorsocentral bristles. It will 
then run to couplet 22 and may be separated from bifimbriata 
Malloch by the absence of long, fine, posteroventral bristles on 
the hind femora. 
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Related to the Helina lucomm group, Mulfordia Malloch, and 
Ariciella Malloch. 

This genus is separated from its relatives by the presence of 
fine hairs on the dorsal portion of the pteropleura, slender black 
setulae along the posterior margin of the metathoracic spiracle 
among the flap-like covering of hairs, setulae on the ventral 
surface of the third wing vein beyond the node, and hairs on the 
hypopleura below the spiracle. 

It may be separated from Mulfordia by the absence of hairs 
on the dorsal apical margins of the hind coxae and by having the 
fourth wing vein not curved forward at apex. It differs from 
Ariciella by lacking the bristle-like setulae on the h 3 rpopleura in 
front of the spiracle and by the absence of setulae on the postalar 
declivity. 

Genotype : Spilagaster plumata (Stein). 

Key to Species 

1. Scutellar setulae descending onto ventral surface of scutellum; with two 

equally long and strong stigmatal bristles .2 

Scutellar setulae not invading ventral surface of scutellum; with a single 
stigmatal bristle on each side or with a strong and a very much weaker 
one.3 

2. Antennae, palpi, and a portion of scutellum fulvous. plumata (Stein) 

Antennae, palpi, and entire scutellum infuscated. caendea, new species 

3. Dorsocentrals 2 :3. fuscomarginata, new species 

Dorsocentrals 1:3. differentia, new species 


Airalips plumata (Stein) 

Spilagaster plumata Stein, 1904, Ann. Hist. Nat. Mus. Natl. Hungarici, vol. 2, 
p. 440; Snyder, 1940, Amer. Mus. Novitates, no. 1060, p. 9. 

Front of male at narrowest part one and one-half times as wide 
as distance across posterior ocelli inclusive. Parafrontals con¬ 
tiguous for about one-third of their length, silvery gray pruines- 
cent and with three to five pairs of bristles which extend pos¬ 
teriorly only to the point where parafrontals become contiguous. 
Anterior ocellar bristles three-fourths as long as vibrissae. Eyes 
less hairy than in the female. 

Humeri and scutellum slightly fulvous. Dorsocentrals 2:3; 
intra-alars 2; pra short but distinct in female, usually absent in 
male; humerals 2; a few hairs on notopleura adjacent to the 
anterior bristle; mesopleura with a bristle below the anterior 
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notopleural bristle; stigmatals strongly duplicated; scutellar 
setulae descending onto ventral surface. Posterolateral angles of 
prosternum, hypopleura below spiracle, pteropleura below base 
of calyptrae, and the area of the metapleura below the insertion 
of lower calyptrae with fine hairs or setulae. 

Fore tibiae with a short, median, anterodorsal bristle which is 
usually stronger in the females. Mid femora with two to four 
anteroventral bristles on basal half, a row of short, anterior 
setulae on basal half and with an apical anterodorsal, dorsal, 
posterodorsal, and posterior bristle, the latter longest and 
strongest. Hind femora with two to five anteroventral bristles 
on apical one-third to one-half; males sometimes with a few 
very short median posterior setulae which are only slightly 
longer than the clothing setulae. 

Apical abdominal tergite with a row of strong discal and apical 
bristles in males. Male hypopygium fulvous. 

Specimens Examined: Ten males and 24 females, from 
Villarica, Paraguay, July, September, and December (F. 
Schade); Chapada, Brazil, November and December; Rio de 
Janeiro, Brazil, July; and Natal, Brazil, February and May 
(F. M. Snyder). 

In all specimens except one male and one female from Villarica 
there are hairs on the prostemum and on the metapleura below 
the base of the lower calyptrae. 

The specimens from Chapada and Rio de Janeiro, Brazil, are 
part of the S. W. Williston collection in the American Museum 
of Natural History. 

Airalips differentia, new species 

Female : Length 7.0 mm. Head black with grayish pruines- 
cence. Cheeks and frontal vitta more velvety and with reddish 
reflections. Front at vertex about one-fifth of greatest head 
width, widened to one-third anteriorly. Juncture of parafacials 
and parafrontals as long as width of third antennal segment, the 
parafacials reduced to a distance equal to greatest diameter of 
arista below. Cheeks one and one-half times as high as width of 
third antennal segment and with a row of three or four short, 
widely spaced bristles along ventral margin which are only one- 
third as long and strong as vibrissae. Parafrontals with a single 
pair of strong anterior, inwardly directed bristles which are as 
strong as the anterior ocellar bristles and the inner vertical 
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bristles, all of which are about as long as length of front. Outer 
verticals, postocellars, and two pairs of outwardly directed, pos¬ 
terior, parafrontal bristles short, only half as long as the front. 
Antennae brown, the root of third segment and arista slightly 
fulvous. Antennae inserted opposite middle of eyes. Third seg¬ 
ment comparatively narrow, about three and one-half times as 
long as second. Longest hairs on arista about half as long as 
length of third antennal segment. Palpi slender, black, and with 
numerous fine bristles. Proboscis brownish, with grayish 
pruinescence. Eyes with short, widely scattered, fine hairs. 

Thorax black, grayish blue pruinescent, and with four very 
narrow black vittae. With a veiy’' short pair of fine, prescutellar, 
acrostical, setulose bristles. Presutural acrostical setulae in 10 
to 12 rows; dorsocentrals 2:3; intra-alars 2; humerals 1; pra 
one-half as long as the posterior notopleural bristle; notopleura 
with a few setulae adjacent to the anterior bristle. Stemo- 
pleurals 1:2; prosternum, and hypopleura below spiracle, with a 
few fine hairs. Scutellar setulae descending slightly below level 
of marginals but not onto ventral surface. 

Legs orange brown, the tarsi almost black. Fore femora 
normal. Fore tibiae with a median anterodorsal bristle on basal 
one-third. Mid femora with a single short, ventral bristle on 
basal one-fourth, two or three scarcely differentiated anterior 
bristles at middle, and with a strong apical, anterodorsal, dorsal, 
posterodorsal, and posterior bristle, the latter strongest. Mid 
tibiae with two posterior bristles on basal one-half. Hind femora 
with a single strong, anteroventral bristle on apical one-fifth, 
other surfaces except anterodorsal without bristles. Hind tibiae 
with one median anterodorsal and two anteroventral bristles; 
the basal setulae of a scries of short, scarcely discernible pos¬ 
terodorsal setulae on apical one-third slightly more developed, 
so there appears to be a very weak calcar which is not so long as 
diameter of tibiae where situated. 

Wings hyaline, but slightly brownish yellow along costal 
margin and adjacent to the posterior cross vein. Costal thorns 
and setulae scarcely developed. Several setulae beyond node on 
ventral surface of third wing vein. Third and fourth wing veins 
divergent at apices. Posterior cross vein distinctly curved. 
Calyptrae white, with a narrow brown margin, halteres yellow¬ 
ish, the knobs dark brown. 

Abdomen bluish black, bluish gray pruinescent. Apex of 
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fourth visible tergite slightly brownish, with an indistinct 
dorsocentral vitta along middle of abdominal tergites. First 
and second abdominal segments with one or two apical lateral 
bristles. Third with three or four apicals and fourth with two 
basals. Basal stemite bare, others with a few short apical 
bristles. Suranal plate without thorns. 

Holotype: Female, Rio Charape, Peru, September 13 (C. H. 
T. Townsend), United States National Museum. 

Airalips fuscomarginata, new species 

Female; Length 6.5 mm. Quite similar to differentia, the 
antennae darker and only the arista brownish. Juncture of para- 
facials and parafrontals about three-fourths as long as width of 
third antennal segment and the bristles along ventral margin of 
cheeks shorter, more numerous, and closely placed. 

Dorsocentrals 2:3, the anterior presutural pair one-half as 
long as the stronger and more well-developed posterior presutural 
pair. With a single stigmatal bristle on each side. 

Legs lighter, especially apical portion of femora. Mid femora 
with three or four ventral bristles on basal three-fourths, the 
basal two strongest and about as long as diameter of femora. 
No conspicuous weak posterodorsal setula on hind tibiae. 

Wings entirely hyaline and posterior cross vein not so dis¬ 
tinctly curved. Halteres darker and the dark margins of the 
calyptrae slightly more conspicuous. 

Third abdominal tergite with a row of six apical bristles. 

Holotype : Female, Cali District, western Cordillera, Colom¬ 
bia, January 26, 1935 (Severo Quintero). 

Airalips caerulea, new species 

Female: Length 8.5 mm. Head black, silvery gray pruines- 
cent, the frontal vitta dark, the frontal triangle narrowly ex¬ 
tending to the base of the antennae. Front at vertex one-fourth 
of greatest head width, broadened to slightly more than one- 
third at widest part. Juncture of parafacials and parafrontals as 
long as width of third antennal segment, narrowed to about 
diameter of arista below. Cheeks one and one-half times as high 
as width of third antennal segment. With four pairs of para- 
frontal bristles, the posterior three pairs about one-third to one- 
half as strong as anteriorpair, the anterior two pairs inwardly, the 
posterior two pairs outwardly, directed. Parafrontals with 
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numerous fine hairs between the bristles. The vibrissae, anterior 
parafrontal, anterior ocellar, and inner vertical bristles equally 
developed, the posterior three pairs of parafrontal bristles and 
outer verticals short, about one-half as long as the other bristles. 
Palpi black, longer than apical chitinized portion of proboscis, 
the latter equal in length to third antennal segment. Antennae 
inserted opposite center of eye, the baseof third segment and arista 
obscurely brownish. Arista long plumose, the longest hairs 
about three times as long as width of third antennal segment, 
third antennal segment two and nine-tenths times as long as 
second. Eyes with a few scattered short hairs. 

Thorax black, bluish gray pruinescent, with four very narrow 
shiny black vittae. Acrosticals 0:1; dorsocentrals 2:3; intra- 
alars 2; humerals 2; pra very short but distinct; notopleura 
with setulae at base of anterior bristle; two strong and one weak 
pair of scutellar bristles; scutellar setulae descending onto ven¬ 
tral surface; prostemum and propleura bare. Sternopleurals 
1:2; ptcropleura near base of wings and hypopleura below 
spiracle and above hind coxae with hairs. Stigmatal bristle 
strongly duplicated. With a short but distinct bristle on meso- 
pleura opposite anterior notopleural bristle. 

Legs fulvous, tarsi and streaks on coxae black. Fore and mid 
coxal bristles very long and strong. Fore femora normal. Fore 
tibiae with one median anterodorsal bristle. Mid femora with 
two ventral bristles on basal one-third, an apical anterior, dorsal, 
posterodorsal, and posterior bristle. Mid tibiae with two strong 
and one weak posterior bristles. Hind femora with a single 
strong, subapical, anteroventral bristle. Hind tibiae with one 
median anterodorsal and two antero ventral bristles. 

Wings hyaline, costal thorns and setulae weak; third and 
fourth veins divergent apically; third vein with two or more 
setulae on ventral surface beyond the node. Posterior cross vein 
slightly curved. Calyptrae hyaline, margins slightly yellow; 
halteres brownish orange. 

Abdomen black, bluish gray pruinescent, with dorsal and 
lateral checkerings. First abdominal tergite with a single lateral 
discal and marginal bristle; second with a single lateral subap¬ 
ical ; third with a row of apicals and fourth with a row of discals 
and a row of weaker apicals. Basal stemite bare; others with a 
single pair of strong apicals. 

Holotypb: Female, Caracas, Venezuela, 3000 feet, Septem¬ 
ber 25,1943 (F. M. Snyder). 
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PSEUDOPTILOLEPIS, NEW GENUS 

This genus may be distinguished by the following combina¬ 
tions of characters: pteropleura, postalar declivity, hypopleura 
in front of spiracle, and lateral margins of posterior portion of 
prostemum setulose. Posterior thoracic spiracle with several 
strong setulae in lower margin in addition to the flap-like cover¬ 
ing of hairs. Hind coxae with a row of short setulae along the 
dorsal apical margin (fig. 7). Stem vein with several long, fine 
setulae at base on dorsal and ventral surfaces and another group 
opposite humeral cross vein on ventral surface (fig. 6). Node 
and third vein setulose on both surfaces, those on dorsal surface 
extending to beyond anterior cross vein, and those on ventral 
surface extending only to the cross vein. Fourth wing vein, 
strongly curved forward, ending slightly behind wing tip; curva¬ 
ture of fourth vein evenly rounded. Lower calyptrae with fine, 
upstanding setulae on dorsal apical one-fourth to one-third of 
disc. The calcar is absent on the hind tibiae. 

Genotype: Pseudoptilolepis fulvapoda, new species. 

The most distinguishing features of this genus are the squamal 
andhindcoxalhairs. It appears most closely allied to Chaetogenia 
Malloch (1929, p. 308) but may be distinguished from that genus 
by the absence of hairs on the fifth wing vein and by the presence 
of hairs on disc of lower calyptrae. Ptilolepis Bezzi, the only 
other muscid genus known to me possessing the squamal setulae, 
is a true member of the Muscinae and is readily separated from 
the present genus by the truncate lower calyptrae and angular 
bend of the fourth wing vein. 

Mydaea latipalpis Stein (1918, p. 210) may belong to this 
genus, but an examination of the type should be made before in¬ 
cluding it. It may be distinguished from the three species in¬ 
cluded by the four pairs of postsutural dorsocentral bristles. 

Key to Species 


1. Proplevra with fine yellow hairs in center. fulvapoda, new species 

Propleura entirely bare.2 


2. Hind femora at least, and margins of lower calyptrae infuscated. 

. nigripoda, new species 

All femora and margins of lower calyptrae not infuscated.3 

3. Apical anterodorsal and apical dorsal bristle on fore tibiae subequal, as long 

as diameter of tibiae. nudapleura, new species 

Apical anterodorsal bristle absent or, if setulose, not so long as the dorsal 
bristle or diameter of tibiae. confusa, new species 










1949 


NOTES AND DESCRIPTIONS OF PHAONIINAE 


15 




Fig. 5. Mydaea compresstcorms, new species, front view, head of female. 
Fig 6 Pseiidoptilolepis fulvapoda, new species, ventral surface, stem vein 
Fig. 7. Pseudophlolepis mgnpoda, new speaes, left hind coxa (c) and tro¬ 
chanter. 

Fig. 8 . PseudopUlolepis fulvapoda^ new species, palpus of female. 

Fig. 9. Psendoptilolepis nigripoda^ new species, palpus of female. 
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Pseudoptilolepis fulvapoda, new species 

Male: Length 5 to 7 mm. Head yellow, the dorsal half of 
occiput infuscated. Parafrontals linear, contiguous for almost 
their entire length so that the frontal vitta is reduced to a mere 
triangular spot above base of antennae. Parafrontals with a 
complete row of bristles, those on anterior half longer and 
stronger and directed inward or backward, while the pos¬ 
terior ones, except the last pair, are fine and directed forward; 
the posterior pair outwardly directed, strong, and about as long 
as the ocellar bristles. Eyes separated by a distance equal to the 
diameter of the anterior ocellus. Juncture of parafacials and 
parafrontals not protruding, scarcely as long as greatest diameter 
of arista, the parafacials slightly narrower below. Cheeks 
narrow, three-fourths as high as width of third antennal seg¬ 
ment, and with a single upwardly directed black bristle in ad¬ 
dition to the usual row on the ventral margin. Facial ridges with 
short, fine, pale setulae which extend upward to opposite the 
middle of third antennal segment. Antennae yellow; third 
segment three times as long as second. Longest aristal hairs 
shghtly longer than the greatest width of third antennal seg¬ 
ment. Beard yellow, other setulae and hairs on head black. 
Palpi yellow, not conspicuously dilated (fig. 8). Eyes bare. 

Thorax yellow, with an obscurely brownish pair of presutural 
vittae, which extend posteriorly to about middle of postsutural 
disc. With distinct gray pruinosity on the presutural portion be¬ 
tween the vittae; less distinctly pruinose laterally. Acrosticals 
0:1; the presuturalacrosticalsetulaein about 10 irregular rows and 
with two or three presutural setulae slightly more well developed 
than the others. Dorsocentrals 2:3; intra-alars 1; pra short but 
distinct, about one-half as long as the posterior notopleural 
bristle; notopleura not setulose. Scutellum with a pair of 
strong basal and apical bristles, and a weaker pair of subbasal 
and subapical ones. Scutellar setulae descending onto ventral 
surface. Stemopleurals 1:2; a single strong stigmatal bristle on 
each side; mesopleura with a weak but distinct bristle opposite 
anterior notopleural bristle. 

Legs entirely yellow. Fore femora normal. Fore tibiae with a 
median posterior to posteroventral bristle. Fore metatarsus 
with a clump of short, basal, ventral setulae from which appar¬ 
ently arises a single long, fine, black hair and with a pair of 
similar long, fine, apical ventral hairs on it and other tarsal seg- 
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ments. Pulvilli and claws short. Mid femora with a row of fine 
ventral setulae on basal half and with one or two apical posterior 
and posterodorsal bristles. Mid tibiae with four or five posterior 
bristles and a single median posteroventral bristle. Hind femora 
with a complete row of fine, anteroventral and posteroventral 
bristles, the former longest apically and the latter longest 
basally. Hind tibiae with two median anterodorsal and antero¬ 
ventral bristles, the apical anteroventral thom-like bristle 
slightly curved. 

Wings brownish hyaline; the anterior cross vein only with a 
very narrow, scarcely distinguishable, infuscated cloud. Calyp- 
trae brownish hyaline, margins of both upper and lower ones dis¬ 
tinctly darker, the marginal hairs pale, those on disc black. 
Halteres yellow. 

Abdomen brownish yellow, the apical two segments bluish 
black, which are concolorous with an indistinct, median, 
darkened spot on the second visible tergite. Second and third 
tergites with distinct lateral apical bristles and the fourth with a 
complete row of discals and apicals. Basal sternite hairy. Fifth 
stemite with the cleft moderately excavated. Hypopygium 
black. 

Female: Length 6 mm. Similar to the male, differing in 
having the head at vertex slightly less than three-tenths of head 
width, parallel sided to base of antennae. Parafrontals with a 
pair of strong, subapical, and median bristles and with several 
less well-developed ones between; with a pair of short, out¬ 
wardly directed, posterior, parafrontal bristles opposite ocellar 
triangle, and with several small setulae opposite the row of 
parafrontal bristles. 

Hind femora without strong posteroventral bristles. The 
fifth abdominal segment without the row of strong apical 
bristles. 

Type Material: Holotype, male, Nova Teutonia, Brazil, 
latitude 27° 11' vS., longitude 52° 23' W., May 23, 1939 (Fritz 
Plaumann); allotype, female, topotypical, June 13, 1939; 
paratype, one male, topotypical, June 14, 1939. 

Pseudoptilolepis nigripoda, new species 

Female: Length 5.5 mm. Head fulvous, dorsal half of occi¬ 
put and ocellar triangle dark. Parafadals and parafrontals with 
sparse, silvery gray pruinescence. Front parallel sided at 
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vertex, one-fourth of greatest head width. With a complete row 
of parafrontal bristles, the apical ones strongest and inwardly 
directed; posterior two pairs outwardly directed. Inner and 
outer vertical bristles well developed, subequal to the strong 
ocellars. Postocellars weak, one-half as long as ocellars. With a 
row of weak setulae laterad to the parafrontal bristles. Juncture 
of parafacials and parafrontals about three-fourths as long as 
width of third antennal segment; parafrontals scarcely dis¬ 
tinguishable below. Cheeks about three-fourths as high as 
width of third antennal segment and with two upwardly directed 
black bristles in addition to the usual ventral row. Antennae 
yellow, inserted opposite middle of eyes. Third segment two 
times as long as second. Longest aristal hairs as long as width of 
third antennal segment. Palpi fulvous, broadly dilated (fig. 9). 
Eyes bare. 

Thorax shiny bluish black, the humeral, postalar, and apical 
areas of scutellum fulvous. The darkened areas with whitish 
pruinescence. Bristled as in fulvapoda except none of the 
presutural acrostical setulae are well developed. Propleura bare. 

Fore legs fulvous, mid and hind legs dark brown; all tarsi 
dark fulvous. Legs bristled as in fulvapoda. 

Wings as in fulvapoda. The margins of both calyptrae dark 
brown, strongly differentiated from the lighter colored disc. 

Abdomen bluish black, the basal segment, and a basal lateral 
area of second, yellow. Basal segment with a darkened apical 
margin. Fifth segment with a row of strong discal and a row of 
shorter apical bristles. 

Male; Length 6 mm. Similar to the female, differs in 
having the front linear, for most of its length no wider than 
diameter of anterior ocellus, the frontal vitta obscured except at 
base of antennae. With a complete row of parafrontal setulae, 
as in fulvapoda. Palpi not broadened at all, parallel sided. 

Thorax and legs bristled as in fulvapoda, except the postero- 
ventral bristles on hind femora shorter and finer. 

Abdomen with all segments yellowish at base and with a 
dark, apical, transverse band. 

Type Material: Holotype, female, Balboa, Panama Canal 
Zone, June 12, 1943 (F. M. Snyder); allotype, male, Barro 
Colorado Island, Canal Zone, October, 1942 (J. Zetek); United 
States National Museum. Additional localities. Blue Fields, 
Nicaragua, and El Ceremo, Panama, in fruit-fly traps. 
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Pseudoptilolepis nudapleura, new species 

Female: Length 6.5 mm. Very similar in structure to m’gn- 
poda. Head color more yellowish and the front slightly widened 
anteriorly. Cheeks with a single upwardly directed bristle. 
Palpi not quite so broadly dilated (fig. 10). 

Thorax fulvous, with a narrow castaneous central stripe and 
with sparse, silvery gray pruinescence. Bristled as in fulvapoda, 
but, like nigripoda, it has no well-developed, presutural, acrosti- 
cal, bristle-like setulae, and the propleura is bare. 

Legs entirely fulvous. Bristled as in fulvapoda, except the hind 
femora has two or three moderately long, median, posteroventral 
bristles, and the apical anterodorsal and dorsal bristles on fore 
tibiae are subequal, longer than diameter of tibiae where 
situated. 

Abdomen as in nigripoda. 

Holotvpe; Female, Villarica, Paraguay, August, 1937 (F. 
Shade). 


Pseudoptilolepis confusa, new species 

Female: Length 5.5 mm. Head yellow, ocellar triangle and 
upper half of occiput except area from neck to outer verticals 
dark brown. Front at vertex one-fourth of head width, only 
slightly widened anteriorly, otherwise as in fulvapoda. Palpi 
slightly broadened (fig. 11). 

Thorax fulvous, with a rather conspicuous white pruinescent 
presutural spot in acrostical area. Bristled as in fulvapoda, ex¬ 
cept propleura is bare in center. 

Wings hyaline, calyptrae white; halteres fulvous yellow. 

Legs entirely fulvous, bristled as in fulvapoda, except meta¬ 
tarsal hair shorter and less distinct; posteroventral setulae on 
hind femora very short, scarcely developed. Hind tibiae with 
two anterodorsal and one or two anteroventral bristles. 

Abdomen fulvous brown, with a transverse black apical band 
which is medianly dilated on second and third tergites. A strong 
row of discal bristles on apical tergite; basal stemite bare. 

Male : Length 6 mm. Head yellow, silvery pruinescent, only 
upper half of back of head brown. Front at narrowest part as 
wide as distance across posterior ocelli inclusive. Parafrontals 
contiguous along one-third their length. Parafrontal setulae 
anterior to posterior pair much reduced. 
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Thorax yellow with dense, silvery white pruinescence; pre- 
sutural spot of female absent in the male. Bristled as in fulva- 
poda, but pra absent. 

Legs as iafulvapoda male except bristles at middle of postero- 
ventral surface of hind tibiae longest. 

Wings hyaline; calyptrae yellowish white; halteres yellow. 

Abdomen yellow, with an apical brown band on first to third 
tergites. That on first narrowest, that on third broadest, and 
with a trace of a very narrow median vitta. 

Type Material: Holotype, female, and allotype, male, 
Quebrada, Secca, Venezuela, in United States National Museum. 

ORAMYDAEA, NEW GENUS 

Proboscis with mentum lanceolate, without labellae (fig. 12). 
Face strongly concave, facial ridges prominent, with several rows 
of short bristles. Arista plumose. Propleura, pteropleura, and 
prosternum bare; hypopleura with one or two setulae above 
hind coxae. Fourth wing vein slightly curved forward apically. 
Node with a single strong bristle on dorsal and ventral surface. 
Hind tibiae without calcar. 

The deeply dished face, long third antennal segment, and hairy 
facial ridges are very similar to the Neotropical Chadrella 
macrosoma Van der Wulp. However, the peculiar mouth parts 
and non-truncate lower calyptrae will readily separate the two. 
It appears to be most closely allied to the Mydaeini and not the 
Stomoxydinae despite the peculiar mouth parts. 

Genotype ; Oramydaea latifrons, new species. 

Oramydaea latifrons, new species 

Male : Length 5.5 mm. Head black, silvery gray pruinescent, 
when viewed from behind the front velvety black; viewed from in 
front, with a grayish frontal triangle reaching to base of an¬ 
tennae. Eyes bare. Shaped and bristled as in figures 13 and 14. 

Thorax black, grayish pruinescent, without vittae; scutellum 
with a subtrianglar, grayish pruinescent area at lateral angle so 
that the median portion of scuteUar disc appears black. Pleura 
very sparsely pruinescent, viewed from behind appearing almost 
shiny. Acrosticals 0:1, very weak; dorsocentrals 2:4, the an¬ 
terior postsutural pairs shorter; intra-alars 2; pra not differ¬ 
entiated. ScuteUar setulae not descending below level of 
marginals, without setulae adjacent to the notopleural bristles. 
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Fig. 10 Pseudoptilolepis nudapleura, new species, palpus of female. 
Fig. 11. Pseudoptilolepis confusa, new species, palpus of female. 

Fig. 12. Oramydaea latifronSy new species, lateral view, proboscis of male. 
Fig. 13. Oramydaea laHfrons, new species, lateral view, head of male. 

Fig. 14. Oramydaea latifrons, new species, front view, head of male. 


Sternopleurals 1:2. Posterior spiracle very small, round; both 
spiracles with brownish black flaps and without setulae in flap¬ 
like covering of hairs. 

Legs entirely black. Fore femora normal. Fore tibiae with¬ 
out median bristles. Mid femora with two median anterior, two 
or three ventral bristles on basal half and an apical posterodorsal 
and two apical posterior bristles. Mid tibiae with two median 
posterior bristles. Hind femora with three widely spaced antero- 
ventral, and two posterodorsal, bristles on median one-third. 
Hind tibiae with three submedian anterodorsal and anteroven- 
tral bristles. Pulvilli and tarsal claws well developed. 

Wings hyaline, slightly yellowish towards base. Costal thorn 
and setulae scarcely developed. Subcosta abruptly and strongly 
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curved forward apically. Posterior cross vein strongly curved. 
Penultimate section of fourth vein five-ninths as long as ulti¬ 
mate. Fourth vein gently curved forward ending well behind 
wing tip. Calyptrae white, lower one not truncate, extending 
well beyond margin of upper. Halteres fulvous. 

Abdomen black, bluish gray pruinescent. All tergites with a 
median black spot. Second tergite with a single lateral bristle; 
third with a row of eight apicals; fourth with six lateral discals 
and a row of apicals. Basal sternite with one or two setulae; 
others longer than broad, with a pair of well-developed apicals; 
fifth distinctly cleft, without distinctive armature. 

Holotype: Male, Accra, Gold Coast, August 3, 1942 (F. M. 
Snyder). 


DASYMORELLIA MALLOCH 

% 

Trichomorellia Stein, 1919, Arch. Naturgesch., sect. A, vol. 83, p. 109. 

Dasymorellia Malloch, 1923, Ann. Mag. Nat. Hist., ser. 9, vol. 12, p. 526. 

Ciilorellia Shannon and Del Ponte, 1926, Rev. Inst. Bact., Buenos Aires, 
vol. 4, p. 567; 1928, ibid., vol. 6, p. 142. 

As noted by Shannon and Del Ponte, this genus belongs to the 
Phaoniinae because of the non-truncate lower calyptrae. It 
appears closely allied to the African Pyrellina Malloch, but is 
separated from that genus by the bare prosternum and absence 
of hypopleural hairs below the spiracle. 

Key to Neotropical Dasymorellia 

1. All femora entirely black; at least the lower calyptrae infuscated along the 

margin.2 

All femora partly fulvous; margins of calyptrae not infuscated. 

. fulvitibia, new species 

2. Halteres pale; first wing vein setulose; abdomen not bluish; eyes bare; 

presutural acrosticals not strong. nigritibia, new species 

Halteres black; first wing vein bare; abdomen iridescent blue; eyes with 
distinct hairs; presutural acrosticals strong. trichops Malloch 

Dasymorellia fulvitibia, new species 

Female: Length 7.5 mm. Head entirely black, grayish 
pruinescent, three-fifths as long as high. Front at vertex three- 
tenths of head width, slightly widened opposite the anterior, 
forwardly directed orbital bristle, then narrowed to width at 
vertex at base of antennae. Parafrontals as wide as distance 
across posterior ocelli inclusive. Juncture of parafacials and 
parafrontals three-fourths as long as width of third antennal 








1949 


NOTES AND DESCRIPTIONS OF PHAONIINAE 


23 


segment; the parafacials narrowed to half this length below. 
Cheeks one and three-fourths times as high as width of third 
antennal segment. With 10 to 12 pairs of inwardly directed 
parafrontal bristles which extend from base of antennae to an¬ 
terior ocellus, the posterior two are outwardly directed; with one 
very strong and one or two weaker forwardly directed bristles at 
dorsal third laterad to the cruciate row of parafrontals. Inner 
verticals strong, equal in strength to the strong, forwardly 
directed orbital bristle; outer verticals weaker, equal in strength 
to the anterior ocellars; posterior ocellars scarcely developed. 
Facial ridges with distinct setulae reaching to about opposite 
middle of third antennal segment. Antennae black; third seg¬ 
ment two and one-fifth times as long as second. Antennae in¬ 
serted opposite the middle of eyes and extending to almost 
opposite the lower level of eyes. Longest aristal hairs half as 
long as length of third antennal segment. Palpi black; proboscis 
grayish pruinescent. Eyes bare. 

Thorax black in ground color, densely whitish gray pruines¬ 
cent, and with four very narrow black vittae, the space between 
the median dorsocentral vittae with a dense white pruinescent 
spot and with a grayish spot at lateral margins of scutellum. 
Acrosticals 0:2, acrostical setulae in 10 to 14 irregular rows; 
dorsocentrals 2:4; intra-alars 2; pra strong, as long as posterior 
notopleural bristle; notopleura with numerous hairs adjacent to 
both the notopleural bristles. Scutellar setulae descending below 
level of marginals and invading ventral surface at base. Sterno- 
pleuralsl:2; propleura bare; pteropleura setulose; hypopleura 
bare in front of spiracle, bare below spiracle but with hairs above 
hind coxae; postalar declivity bare; infra-alar bulla bare; supra- 
spiracular convexity with very short, black pile; posterior 
thoracic spiracle with numerous setulae among the black, flap¬ 
like covering of hairs along the posterior margin; prostemum 
bare. 

Coxae, trochanters, tarsi, basal half of tibiae, and apical third 
of mid and hind femora, and an anterodorsal cloud on fore 
femora black, rest of legs fulvous. Fore femora normal. Fore 
tibiae with a row of very short anterodorsal setulae. Mid femora 
with two strong ventral bristles on basal half and with an apical 
anterodorsal and two posterior bristles; on apical third of pos¬ 
terior surface is a row of short, bristle-like setulae. Mid tibiae 
with four weak posterodorsal and three stronger posterior 
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bristles. Hind femora with a row of strong anteroventral bristles 
on apical half and with several weaker ones on basal half; with a 
single, median, posteroventral bristle. Hind tibiae with two 
median anterodorsal and three to four anteroventral bristles, 
with a weak posterodorsal bristle near base on posteroventral 
surface in addition to calcar. 

Wings hyaline; costal setulae and thorns undeveloped. 
Fourth vein strongly curved forward, ending at about the tip of 
wing. Posterior cross vein shghtly curved. First vein hairy 
dorsaUy from beyond humeral cross vein to its apex and third 
vein hairy on both smrfaces from node to apex. Calyptrae 
yellowish brown hyaline; halteres pale. 

Abdomen bluish black, grayish pruinescent, with a narrow 
median dorsocentral vitta and with dorsal and lateral checker- 
ings. Second and third visible tergites with two or three strong 
lateral apical bristles on each side and a complete row of discals 
and apicals on last tergite. Basal sternite setulose, others almost 
as broad as long and with a pair of strong apicals. 

Type Material: Female, Guatemala City, Guatemala, 5000 
feet elevation, August 20, 1943 (F. M. Snyder); paratype, one 
female, Cuernavaca, Mexico, 5000 feet elevation, August 15, 
1943 (F. M. Snyder). 

There are some slightly more well-developed presutural 
acrostical setulae which might almost be considered as acrostical 
bristles. 


Dassrmorellia nigritibia, new species 

Female: Length 8 mm. Similar to fulvitibia, differing in 
having the front not so distinctly widened at dorsal third. 
Cheeks slightly reddish black. Legs entirely black, only the 
articulation of tibiae and femora brownish. Hind femora with 
three or four apical anteroventral bristles and two median pos¬ 
teroventral bristles. Hind tibiae with two or three anterodorsal 
and three anteroventral bristles. Calyptrae margined with deep 
brown. Abdominal stemites distinctly longer than broad. 

Holotype: Female, Medillin, Colombia, 4500 feet elevation, 
September 5, 1943 (F. M. Snyder). 

Dasymorellia trichops Malloch 

TrichomorelUa cyanea Stein {nec Macquart), 1918, Ann. Hist. Nat. Mus. 
Natl. Hungarici, vol. 16, p. 204; 1919, Arch. Naturgesch., sect. A, vol. 83, p. 109. 
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Dasymorellia trichops Malloch, 1923, Ann. Mag. Nat. Nist., ser. 9, vol. 12, 
p. 526. 

Chlorellia aemila Shannon and Del Ponte, 192G, Rev. Inst. Bact., Buenos 
Aires, vol. 4, pp. 567, 580; 1928, ibid., vol. 6, p. 142. 

This species is known from Argentina, Brazil, Peru, and 
Bolivia. There are several additional males and females before 
me from Banos, Ecuador, 1850 meters, December 26, 1938, and 
March 11, 1939 (F. M. Brown), and Medillin, Columbia, 4500 
feet, September 6, 1943 (F. M. Snyder). 

The true cyanea Macquart belongs to Myospila. 

Unless otherwise stated, all holotypes recorded in this paper 
are, or will be, deposited in the American Museum of Natural 
History. 
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NEW GENERA AND SPECIES OF LISPINAE 
(DIPTERA, MUSCIDAE) 

By Fred M. Snyder 
LISPE LATREILLE 

Lispe Latreille, 1796, Precis des caract^res g^nmques des insectes, p. 169. 

This genus is quite poorly represented in the Neotropical 
region. Two apparently new species were collected at Natal, 
Brazil. They may be separated from related species by the 
following key. 

Key to Neotropical Lispe 

1. Mid tibiae with only a posterior median bristle.2 

Mid tibiae with a submedian anterior or anterodorsal bristle in addition to 

the posterior median bristle.4 

2. Hind femora with a row of short, stout, posteroventral bristles on basal 

half. setuligera Stein 

Hind femora posteroventrally bare. 3 

3. Males with a prolongation of fore metatarsus. tentaciilata DeGeer 

Males with a simple fore metatarsus. vilis Stein 

4. The prcsutural dorsocentral bristles strong; the anterior one as strong as 

the outer vertical and the posterior one as long as the anterior ocellar 

bristle.5 

The presulural dorsocentral bristles weak, the anterior one, if present, never 
so strong as the outer vertical, and the posterior one smaller than the 
anterior ocellar bristle. latana, new species 

5. Three pairs of postsutural dorsocentral bristles.6 

Fotir pairs of postsutural dorsocentral bristles, the anterior two pairs weak, 

. edwardsi Malloch 

6. The anterior postsutural dorsocentral bristle strong; second antennal seg¬ 

ment with only a small fulvous spot at apex; with well-defined dark 

abdominal markings. levis Stein 

The anterior postsutural dorsocentral bristle very small, scarcely developed; 
second antennal segment entirely fulvous; posterior margins of ab¬ 
dominal tergites broadly fulvous and with ill-defined markings. 

. lisarha, new species 

"iA _ vj-. , 
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Fig. 1. Lispe planisetaj new species, front leg, tibia, and tarsus. 
Fig. 2. Lispacoenosia fulvitarms, new species, frontal view of head. 
Fig. 3. Idem, lateral view of head of male. 

Fig. 4. Idem, palpus. 

Fig. 5. Idem, hind tibia. 
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Lispe lisarba, new species 

Male: Length 5 to 5.5 long. Head black; cheeks and lower 
half of occiput grayish pruinescent, face yellowish gray pruines- 
cent; parafrontals, the upper part of occiput, and frontal vitta 
velvety black, with sparse whitish pruinescence. Front widest at 
middle, narrowed at apex and base of antennae. Parafacials 
with moderately coarse setulae. Second antennal segment ful¬ 
vous ; third brownish black, one and one-fourth to one and one- 
half times as long as second. Palpi light yellow, moderately 
dilated. Proboscis shiny brown. 

Thorax black, dorsum with dense brown pruinescence, with 
only a trace of three very narrow, dark vittae, a median one and 
two lateral ones, through plane of the dorsocentral bristles; 
pleura with yellowish gray pruinescence. Acrosticals entirely 
absent; dorsocentrals 2:3, the anterior postsutural dorsocentral 
bristle greatly reduced, scarcely one-fifth as long as the bristle 
behind it. Scutellum with a pair of strong basals and apicals; 
sternopleurals 1:2. Hypopleura with several setulae above 
hind coxae. 

Legs black, the knees, tibiae, and fore and mid metatarsi ful¬ 
vous. Fore tibiae with a short, strong, median anterodorsal and 
a longer but more slender median posterior bristle. Fore tarsus 
as long as fore tibia, the apical tarsal segments slightly broadened. 
Mid femora with a median anterior, three or four anteroventral, 
and four to five posteroventral bristles on basal half, and an 
apical and subapical posterior bristle. Mid tibiae with a median 
anterodorsal and posterior bristle. Hind femora with three to 
four anteroventral and posteroventral bristles on basal one- 
half. Hind tibiae with a strong median anterodorsal and antero¬ 
ventral bristle; basad of the anterodorsal bristle are two setulae 
and apicad there is one or no short setula. 

Abdomen black, apices of tergites broadly fulvous, grayish 
pruinescent. Second to fourth visible tergites with a pair of very 
faint dark spots, the outlines of which are scarcely discernible. 

Wings very faintly brownish hyaline. Third and fourth veins 
slightly convergent apically. Calyptrae white. Halteres yellow. 

Female: Length 6.5 mm. Very similar to the male. The 
posterior bristle on the fore tibiae is not so slender. Mid and 
hind femora without anteroventral and posteroventral bristles. 
The apical fore tarsal segments not broadened. 

Type Material: Holotype, male; allotype, female; para- 
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types, seven males and one female; all from Natal, Brazil, Feb¬ 
ruary 5 to 24, 1943 (F. M. Snyder). 

Lispe latana, new species 

Male : Length 5.5 to 6.5 mm. Similar to lisarba, the pruines- 
cence on parafacials yellowish. Parafacial setulae slightly more 
coarse on lower one-half. Antennae black, only the apex of 
second antennal segment fulvous. 

Thorax black, brownish gray pruinescent, with five well-de¬ 
fined brown vittae: one along mid line, one along the plane of 
each row of dorsocentral bristles, and one on each side along 
plane of sublateral and posthumeral bristles, this latter vitta 
almost confluent with a postsutural vitta along plane of 
intra-alar bristle. Acrostical bristles absent; dorsocentrals 2:4, 
the anterior presutural one very weak, the posterior one strong¬ 
est but only as long as the outer vertical bristle; the anterior two 
postsutural dorsocentrals scarcely developed, not over one- 
eighth as long as third postsutural dorsocentral. Hypopleura 
above hind coxae bare or with only one or two hairs. 

Legs black, only the extreme apices of femora and the tibiae ful¬ 
vous, the latter with silvery gray pruinescence. Fore tibiae with 
the clothing setulae longer and more prominent than usual; 
with a median anterodorsal and posterior bristle, the latter 
longer but more slender and more apically situated. Apical fore 
tarsal segment slightly broadened; the fore tarsi as long as fore 
tibiae. Mid femora with a row of anteroventral and postero- 
ventral bristles, the basal five or six in both series most distinct; 
a median anterior bristle, and with a subapical and apical pos¬ 
terior bristle. Hind femora with four to six anteroventral 
bristles on basal one-half to two-thirds. Hind tibiae with a 
median anterodorsal and anteroventral bristle, basad the antero¬ 
dorsal bristle with two or three weaker bristles and occasionally 
with one apicad of the median anterodorsal one. 

Wings very slightly yellowish hyaline, especially at base; 
third and fourth veins sHghtly convergent apically. Calyptrae 
white; halteres yellow. 

Abdomen black, grayish pruinescent; the apical lateral mar¬ 
gins of the tergites pale fulvous. Basal tergite with a pair of 
large, subtriangular, brown spots which extend from base of ter¬ 
gite to the lighter colored, narrow, apical area; the spots on fourth 
visible tergite confluent at base, others distinctly separated. 
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Female : Length 5.5 to 6.5 mm. Very similar to the male, the 
anteroventral and posteroventral bristles on mid and hind 
femora absent. Abdominal spots more diffuse and extensive. 

Type Material: Holotype, male; allotype, female; and 
paratypcs, 15 males and three females; all from Natal, Brazil, 
February 5 to 24, 1943 (F. M. Snyder). 

The holotype is unique in possessing a single median postero- 
dorsal bristle on the right hind tibia which is absent in all other 
specimens. This species and lisarba were both taken together 
along margins of a ditch carrying off septic tank effluent as well as 
along margins of a brackish tidal pool on the beach near the sea¬ 
shore. 

Lispe levis Stein 

Lispe levis Stein, 1911, Arch. Naturgesch., sect. A, vol. 77, p. 148. 

This species was described from Arica, Chile. The preceding 
two species agree in many respects with Stein’s description, hav¬ 
ing in common the anterodorsal bristle on the mid tibiae and 
broadened apical fore tarsal segment. The larger size of levis (8 
mm.) and the three postsutural dorsocentral bristles should 
separate it. I have seen no specimens of levis. 

Lispe setuligera Stein 

Lispe setuligera Stein, 1911, Arch. Naturgesch., sect. A, vol. 77, p. 146; 
Mallocii, 19.34, Diptera of Patagonia and south Chile, pt. 7, fasc. 2, p. 278. 

I have not seen this species, which is apparently widely dis¬ 
tributed in southern Argentina and Chile. 

Lispe edwardsi Malloch 

Lispe edwardsi Malloch, 1934, Diptera of Patagonia and south Chile, pt 7, 
fasc. 2, p. 278. 

A male from Rio de Janeiro, Brazil, agrees in most respects 
with Malloch’s description. However, the tibiae, instead of 
being entirely black, are brownish fulvous, and the pruinescence 
along lateral margins of thoracic disc is yellow instead of gray. 
Two females from Rio de Janeiro and Natal, Brazil, and one 
female from Ixtepec, Mexico, agree well with the male except the 
lighter central abdominal spots are broader and more distinct. 
The head and legs are bristled similarly in both sexes. The 
long, slender, ventral bristle near base of the hind femora should 
help to separate it from all known Neotropical species. 
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Lispe tentaculata (DeGeer) 

Miisca tentaculala DeGeer, 177G, Memoires pour servir S, I’liistoire des in- 
sectes, vol. 6, p. SO. 

Stein has recorded this species from Lima, Peru. I have taken 
it along a fresh-water stream near Guatemala City, Guatemala. 
The female of villis Stein is unknown, but it is likely to be quite 
similar to tentaculata. 

Lispe planiseta, new species 

Male; Length 6 mm. Head black, face, cheeks and lower 
half of occiput grayish pruinescent and dorsal half of occiput 
grayish blue pruinescent. Posterior half of parafrontals and 
frontal vitta velvety black, frontal triangle extending to base of 
antennae as a long, narrow, grayish line. Parafacials moderately 
wide, with a few scattered, fine hairs. When viewed in profile, 
the juncture of parafacials and parafrontals slightly protuberant, 
the parafacials narrowed below. Cheeks as high as width of 
third antennal segment. Antennae black, third segment one and 
three-fifths as long as second. Longest aristal hairs not quite so 
long as width of third antennal segment; hairs on lower surface 
of arista much shorter than those on dorsal surface and fewer in 
number. Palpi fulvous, only moderately dilated; proboscis 
shiny black. 

Thorax black, pleura bluish gray pruinescent; the disc, when 
viewed from behind, with a median and two dorsocentral black 
vittae, laterad the dorsocentral vittae is a broad, sparsely grayish 
pruinescent area; margins of disc with dense grajdsh pruines- 
cence. Scutellum concolorous with median vitta. With a gray¬ 
ish transverse narrow pruinescent band in front of scutellum 
which joins a large, gray pruinescent area adjacent to the supra- 
alar bristles. Acrosticals 0:1, very weak; dorsocentrals 2:3, 
the anterior postsutural one weak. Scutellum with a pair of 
strong subbasals and apicals. 

Legs black; knees, fore tarsi, and mid and hind tibiae fulvous, 
the tibiae with grayish pruinescence so that in certain lights the 
mid and hind tibiae appear dark. Fore femora normal. Fore 
tibiae with a submedian anterodorsal and posterior bristle. 
Fore tarsi slightly longer than fore tibiae, with several tubercles 
and a peculiar, apicaUy flattened and dilated, median, apical 
bristle as in figure 1, Mid femora with a median anterior and a 



1949 


NEW GENERA AND SPECIES OF LISPINAE 


7 


subapical and apical posterior bristle. Mid tibiae with a sub¬ 
median posterior bristle. Hind femora with a subapical and a 
submedian anteroventral bristle and with five to eight closely 
placed, almost thorn-like bristles on basal half and with a group 
of short thorns on basal one-eighth of posterior surface. Hind 
tibiae with a median posterodorsal and anterodorsal bristle and 
with an anteroventral one on apical one-third; basad of the 
anterodorsal bristle is a row of six to eight long, slender, almost 
hair-like bristles. Mid and hind tarsi normal. 

Wings hyaUne. Calyptrae white; halteres yellow. 

Abdomen sublanceolate, rather long, shiny black, with a 
narrow white pruinescent band at apex of first to third visible 
tergites. Fourth tergite with a large, white lateral area at base. 
First to third tergites with a single lateral apical bristle and a 
complete row of strong apical bristles on fourth tergite. 

Female; Length 6 mm. Similar to the male. Thorax with 
the vittae brownish. The fore tarsi are black and normal. Hind 
femora with no anteroventral bristles but wfith four or five finer 
posterior basal setulae. Abdomen with paired, large, subtriangu- 
lar black spots on second to fourth abdominal tergites which are 
separated by a grayish dorsocentral stripe. The apical lateral 
bristles on first and second tergites not developed. Other ab¬ 
dominal bristles as in the males. 

Type Material: Holotype, male; and allotype, female, 
Robertsport, Liberia, near the village of Talla, December 4, 1943 
(F. M. Snyder); numerous male and female paratypes from 
Robertsport, Liberia, and Accra, Gold Coast. Earliest, June 28, 
1942; latest, December 8, 1943. 

This is a very common species in the above localities. It was 
taken most commonly near fresh water, although some were 
collected near brackish water pools. 

This species runs to neo Malloch in Van Emden’s (1941, p. 
270) key to Ethiopian Lispe, but it may be separated from neo 
by the three postsutural dorsocentrals and the posterodorsal 
bristle on the hind tibiae. It will run to nana Macquart in 
Curran’s (1937, p. 2) key and may be separated from that 
species by the median anterodorsal and posterior bristle on the 
fore tibiae. The peculiar structure and armature of the fore 
tarsi of the male will separate it from all African Lispe. 



8 


AMERICAN MUSEUM NOVITATES 


NO. 1403 


LISPACOENOSIA, NEW GENUS 

Front about one-third of head width in both sexes and with a 
single weak, reclinate, posterior parafrontal bristle; parafacials 
with fine hairs along their entire length; palpi moderately 
dilated. Only the following bristles are present on thorax: hu- 
merals 1; presuturals 1; notopleurals 2; dorsocentrals 0:1; 
supra-alars 1; postalars, 1 weak and 1 strong; scutellars 4; 
prothoracics 2; stigmatals 1; sternopleurals 3 in an equilateral 
triangle; mesopleura with a row of three or four bristles along 
posterior margin. 

Genotype: Lispacoenosiafulvitarsus, new species. 

It is difficult to place this genus into its proper subfamily, 
since it shows affinities with both the Coenosiinae and the Lis- 
pinae. The Coenosiinae characters are the single posterior para¬ 
frontal bristle which is more reclinate than outwardly directed, 
the bare pteropleura, and the sternopleural bristles which are 
situated in a nearly equilateral triangle. The Lispinae charac¬ 
ters are illustrated by the dilated palpi and presence of parafacial 
hairs and absence of presutural dorsocentral bristles. This last 
character is, of course, not exhibited by all of the Lispinae. 

In habits it is similar to Lispe, being taken in grass along 
edges of water. 


Lispacoenosia fulvitarsus, new species 

Male : Length 3.5 to 4 mm. Head black, parafacials, cheeks, 
lower half of occiput, and an area from neck to inner vertical 
bristles silvery pruinescent; face brownish gray pruinescent, 
oral margin with a transverse dark brown band which, when 
viewed in certain lights, disappears; remainder of head velvety 
black, except the shiny broad frontal triangle. Head shape as in 
figures 2 and 3. Antennae brownish black. Palpi fulvous, 
apically dilated as in figure 4. 

Thorax shiny black, with a trace of a short, broad, triangularly 
shaped, silvery gray pruinescent spot on anterior margin in 
center of pronotum which is in line with the silvery area on back 
of head; notopleural area with a broad, silvery gray pruinescent 
area; pleura except mesonotum silvery gray pruinescent. 

Legs black; posterior four tibiae and all tarsi except the fore 
metatarsus fulvous yellow; black portion "with dense silvery gray 
pruinescence. Trochanters fulvous brown. Fore femora with 
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posterodorsal and posteroventral series of bristles weak and 
widely separated, the latter series weakest. Fore tibiae rather 
broad and flattened posteriorly as in figure 5. Mid femora with a 
median anterior and subapical and apical posterior bristle. Hind 
femora with three or four short, widely spaced, anterodorsal 
bristles, none as long as diameter of femora where situated; 
other surfaces bare. Hind tibiae with a submedian anterodorsal, 
posterodorsal, and anteroventral bristle and with a strong apical 
anterodorsal and a subapical dorsal bristle and a short, weak, 
apical, anteroventral bristle. All tarsi normal. 

Wings slightly yellowish brown hyaline, costal thorns and 
setulae undifferentiated; other veins bare; third and fourth 
veins parallel at apex; sixth vein not reaching wing margin. 
Seventh not curved forward. Calyptrae white, lower scale dis¬ 
tinctly protruding beyond apex of upper. Halteres fulvous. 

Abdomen sublanceolate, dorsoventrally flattened, shiny black, 
with a silvery gray pruinescent basal spot on declivitous portion 
of second to fourth visible tergites; fourth tergite only with 
strong bristles, a single lateral discal and a row of four apicals. 

Female; Length 4.5 to 5 mm. Very similar to the male. 
The fore femoral bristles more well developed. Hind tibiae 
infuscated; apical anteroventral bristle on hind tibiae strong. 
The lateral silvery spots on abdominal tergites more extensive 
and with two instead of four strong apical bristles on fourth 
tergite. 

Type Material: Holotype, male, and allotype, female, in 
copula, Accra, Gold Coast, August 2, 1942 (F. M. Snyder). 
Paratypes: six males and five females, same data as type; one 
male and three females, August 3,1942; one female, June 3, and 
two males, June 27 and 2S; all vicinity of Accra, Gold Coast. 

Some of the specimens have a very faint, median, gray-dusted, 
abdominal vitta. 
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This little-known genus may be of some economic importance 
from a hygienic standpoint, although its role may be a minor one. 
The adults are commonly collected on feces and rotting vegetable 
material, while labels on specimens in several collections indicate 
that the adults enter houses and airplanes. Townsend, in de¬ 
scribing the genus, mentioned they commonly entered tents and 
caves during the heat of the day. Curran (1934, p. 465) reports 
that Aldrich observed the adults deposit living larvae in feces. 

In an arroyo in El Salvador, I took a long series of nudinervis 
Stein on human feces in which several individual ascarids were 
visible. At the same time, these flies were seen flying from the 
feces onto rotting mangos on the ground and onto fresh mangos 
that were still hanging onto the trees growing along the bank. 
I have also taken other species on feces and in houses in Panama, 
Venezuela, and Brazil. 

A long series of specimens in the United States National 
Museum from Panama bear labels that indicate they were taken 
in fruit-fly traps, and others bear the label “Formes sp.” It is 
not clear whether these latter specimens are predators of ants or 
were reared from their nests. The adults were also frequently 
collected on low-growing vegetation at the edge of, and deep in, 
the forest along jungle paths. 

Neomuscina is predominantly Neotropical in distribution, al¬ 
though the genotype, tripunctata Van der Wulp, occurs as far 
north as the southwestern United States, and one species may 
occur in West Africa (see the discussion after transporta, new 
species). 

At this time I wish to thank Drs. H. H. Ross and B. D. Burk 
of the IlUnois Natural History Survey for comparing the 
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accompanying description and several specimens of tripunctata 
with a cotype in the Survey’s collection. Dr. F. van Emden of 
the Imperial Institute of Entomology, London, kindly sent notes 
on characters found on specimens of the genotype of Spiloptero- 
myia in the British Museum (Natural History). To Dr. C. W. 
Sabrosky of the Division of Insect Identification of the Bureau of 
Entomology of the United States Department of Agriculture I 
am indebted for detailed notes on the cotype of zosteris in the 
United States National Museum and for comparing specimens 
with it. He also brought together a long series of specimens of 
this genus which the museum authorities made available for 
study. To Dr. C. H. Curran I am especially grateful for en¬ 
couragement and suggestions as well as for making the specimens 
of this genus in the American Museum available for study and 
verifying several original references not available to me. 

Unless otherwise stated after the description all holotypes are, 
or will be, deposited in the American Museum of Natural His¬ 
tory. 

NEOMUSCINA TOWNSEND 

Neomuscina Townsend, 1919, Proc. U. S. Natl. Mus., vol. 66, p. 541; Mal- 
LOCH, 1921, Ent. News, vol. 32, p. 41; 1925, Ann. Mag. Nat. Hist., ser. 9, vol. 
16, pp. 89, 92; Seguy, in W3^sman, 1937, Genera insectorum, fasc. 205, p. 349. 

Spilopteromyia Malloch, 1921, Ann. Mag. Nat. Hist., ser. 9, vol. 8, p. 422; 
Seguy, in Wytsman, 1937, Genera insectorum, fasc. 205, p. 344 (as subgenus of 
Dichaetomyic^; Van Emden, 1942, Ann. Mag. Nat. Hist., ser. 11, vol. 9, p. 677. 

This genus may be defined as Phaoniinae that lack the pos- 
terodorsal calcar on hind tibiae and have a bare propleura and 
prostemum; the pteropleura has hairs in the center, and the 
stem vein (coalesced first and second wing veins) has one or 
more hairs on at least the ventral surface adjacent to the humeral 
cross vein; there are one or more hairs on the third vein beyond 
its juncture with the second (node) only on ventral surface in the 
subgenus Spilopteromyia, while the third vein is entirely bare in 
Neomuscina, sensu stricto; all other veins, except costa, are bare; 
the fourth wing vein has a strong, rounded forward curvature 
beyond the middle of the apical section, and it ends behind the 
wing tip. The following sclerites are bare: infra-alar buUa, pos- 
talar declivity, suprasquamal ridge, metapleura below calyptrae, 
and that portion of the pteropleura named the infrasquamal 
ridge by Van Emden (1941, p. 252). The supraspiracular con¬ 
vexity has short hairs or pile but lacks distinct bristles or 
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setulae. There is no facial tubercle, and the females lack 
cruciate bristles on the frontal vitta; the hind coxae are bare 
below. 

There are several other characters that are not considered at 
this time to be of primary generic significance, but that are 
possessed by all species known to me, namely: bare eyes, 
plumose arista, no median or submedian bristles on fore tibiae 
except a short anterodorsal one; notopleura with setulae ad¬ 
jacent to the anterior one of two bristles; sternopleurals 1:2; 
scutellum with hairs or setulae on sides and ventral surface at 
least near the basal lateral angles; hairs on the subtriangular 
portion of the hypopleura above the hind coxae. In all females 
except capalta, new species, there are two intra-alar bristles on 
each side, while in the males there are one or two intra-alars de¬ 
pending upon the species. There is always a pair of prescutellar 
acrostical bristles. 

It has been my experience that the number and arrangement 
of the pre-apical bristles on the mid femora in related genera are 
quite variable within the species, but in this group they are sur¬ 
prisingly constant in the different species, the only exception 
being in a few specimens of the genotype and nudinervis Stein. 
In no species, except Neomuscina (Spilopteromyia) apicata 
(Stein), are there pre-apical mid femoral bristles on any of the 
anterior surfaces. 

Neomuscina appears to be most closely related to certain 
segregates of the Neotropical Cyrtoneuropsis Malloch, Airalips 
Snyder, and certain groups of Helina Robineau-Desvoidy, sensu 
lato; it appears to link the Cyrtoneurini with the Mydaeini. 
Certain Ethiopian species of Dichaetomyia Malloch possess 
many of the essential characters found in species of Neomuscina, 
but the bare prosternum and more strongly curved fourth vein 
will invariably separate Neomuscina from Dichaetomyia. 

It is of interest to note that the adults of many species of 
Dichaetomyia Malloch and most of the Cyrtoneurini are col¬ 
lected in environments similar to those of Neomuscina. 

Townsend included a single species, cavicola Townsend, when 
he described Neomuscina. In later contributions, Malloch 
pointed out that cavicola Townsend and Muscina texana Hough 
were synonyms of Muscina tripunctata Van der Wulp which 
therefore becomes the genotype of Neomuscina. Malloch also 
showed that Mydaea nudinervis Stein belongs in Neomuscina. 
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In describing Spilopteromyia, Malloch compared it with 
Dichaetomyia, and Seguy treated it as a subgenus of Dichaeto- 
myia. In working up the Ethiopian Dichaetomyia, Van Emden 
pointed out that Spilopteromyia and several other genera placed 
as subgenera of Dichaetomyia by Seguy were not closely related 
to that genus. 

It appears that Spilopteromyia is more closely allied to Neo- 
muscinay and it is my opinion that it should be treated at most 
as a subgenus of it. The only character that I have been able 
to find that may be of value in distinguishing Spilopteromyia 
from Neomuscina, sensu stricto, is the presence of hairs on the 
ventral surface of the third wing vein beyond the node; and 
with the discovery of a new species, curraniy which has only a 
single one on this wing vein it appears that the genus definitely 
grades into Neomitscina, 

Spilogaster apicata Stein, the genotype of Spilopteromyia, has a 
single pre-apical anterodorsal bristle on the mid femora which is 
possessed by no other species of Neomuscinay sensu stricto, and 
which might be used to distinguish Spilopteromyia further. 
However, another species, atincticosta, described later in the 
paper, possesses all the characteristics of Spilopteromyia but lacks 
the pre-apical, anterodorsal, mid femoral bristle. 

Key to Neomuscma Townsend, Sensu Lato 

A. Third wing vein entirely bare. Neomuscina, sensu stricto, 1 

Third wing vein with one or more hairs on ventral surface beyond the 
node.Subgenus Spilopteromyia Malloch, 2G 

1. With one or more pairs of distinct, presutural, acroslical bristles.2 

Without distinct, presutural, acrostical bristles.10 

2. Hypopleura v^ith setulae below spiracle. tripunctata (Van der Wulp) 

Hypopleura without setulae below spiracle.3 

3. Mid femora with two strong, pre-apical, dorsal to posterior bristles.4 

IMid femora with three strong, pre-apical, dorsal to posterior bristles.6 

4. With two pairs of presutural, acrostical bristles.species 1 

With one pair of presutural, acrostical bristles. 

. zosteris (Shannon and Del Ponte) 

5. With two median anterodorsal bristles on hind tibiae. 

. nudistigma, new species 


With one median anterodorsal bristle on hind tibiae.6 

6. Base of femora infuscated and usually one or more coxae with dark streaks 

.7 

Base of femora and all coxae entirely yellow to fulvous.9 

7. Cross veins, at least, broadly infuscated.21 

Cross veins not broadly infuscated.8 
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8 . 


9. 


10 . 


11 . 


12 . 


13. 


14. 


15. 


16. 


17. 

18. 


19. 


20 . 


21. 


Males: Intra-alars 2; eye facets not greatly enlarged above and in front 

. davida, new species 

Males: Intra-alars 1; eyes with an area of greatly enlarged facets above 

and in front. macrops, new species 

Dorsocentrals normally 2:3; males with two submedian anterodorsal 
bristles on hind tibiae; second and third abdominal segments mostly 

yellow. triseta^ new species 

Dorsocentrals 2:4; males with a single median anterodorsal bristle on hind 
tibiae; second and third abdominal segments entirely infuscated.... 


. sanespra, new species 

Dorsocentrals 2:3.11 

Dorsocentrals 2:4.14 

Mid femora with three pre-apical bristles, a dorsal, posterodorsal, and 

posterior one.12 

Mid femora with only two pre-apical bristles, usually the dorsal one is 

absent. capalta, new species 

Wings unspotted, hyaline. species 2 

Wings with at least the anterior cross vein infuscated.13 

Calyptrae deep brown, the margins infuscated; hind femora with a com¬ 
plete row of long, anteroventral bristles; third wing vein bare ven- 

trally. (Stein) 

Calyptrae white to pale yellow, the margins not infuscated; hind femora 
with only two or three long, an tero ventral bristles at apex; third wing 
vein with a single ventral setula beyond node.... currani, new species 

Mid femora with two pre-apical bristles.15 

Mid femora with three pre-apical bristles.21 

Hind tibiae with two submedian, anterodorsal bristles; most of thoracic 

pleura infuscated.19 

Hind tibiae with one submedian, anterodorsal bristle; most of thoracic 

pleura fulvous. 16 

Mid and hind femora infuscated on basal half or more. 

. mediana, new species 


Mid and hind femora entirely fulvous to light brown.17 

Margins of calyptrae infuscated. jiihifrons, new species 

Margins of calyptrae not infuscated.18 

With an uninterrupted dark cloud from apex of subcostal vein to apex of 
second vein; fore tibiae with a short, submedian, anterodorsal bristle 

. mgricosta, new species 

With a distinct spot at apex of subcosta and a faint spot towards apex of 
second vein; fore tibiae without a short, submedian, anterodorsal 

bristle. transporta, new species 

Cross veins and costal margin with faint but distinct darkened clouds; 

hind femora with a complete row of strong, posteroventral bristles.. 20 
Cross veins and costal margin without trace of darkened cloud; hind 
femora with only two to four posteroventral bristles on basal one-half 

. atincta, new species 

Thorax and femora entirely fulvous. transporta, new species 

Thorax and mid and hind femora mostly infuscated. nudistigma, new species 
Posterior thoracic spiracle with several black setulae in at least the postero- 



























6 


AMERICAN MUSEUM NOVITATES 


NO. 1404 


ventral corner in addition to the fiap-like coverings of hairs.22 

Posterior thoracic spiracle without any black setulae in addition to the 
flap-like covering of hairs.23 

22. Thoracic pleura and femora fulvous. nudinervis julva, new subspecies 

Thoracic pleura and femora mostly infuscated. 

. nudinervis nudinervis (Stein) 

23. Wings with infuscated areas.25 

Wings without infuscated areas.24 

24. At least posterior four femora infuscated on basal three-fourths or more; 

male with intra-alars 1. instabilis, new species 

All femora fulvous; male with intra-alars 2. schadei, new species 

25. Posterior four femora infuscated. similata, new species 

Posterior four femora mostly fulvous. neosimilis, new species 

26. Dorsocentrals 2:3. curmni, new species 


Dorsocentrals 2:4.27 

27. Costal margin darkened.28 


Costal margin not darkened. atincticosta, new species 

28. Margins of calyptrae infuscated. tinctinervis Stein^ 

Margins of calyptrae not infuscated. apicata (Stein) 

Neomuscina tripunctata (Van der Wulp) 

Muscina tripunctata Van der Wulp, 1896, Biologia Centrali Americana, vol. 2, 
p. 305. 

Muscina texana Hough, 1900, Biol. Bull., vol. 1, p. 25. 

Neomuscina cavicola Townsend, 1919, Proc. U. S. Natl. Mus., vol. 56, p. 541. 

Neomuscina tripunctata, Malloch, 1921, Ent. News, vol. 32, p. 41; 1925, 
Ann. Mag. Nat. Hist., ser. 9, vol. 16, p. 92. 

Male : Length S mm. Head fulvous, back of head and pos¬ 
terior portion of frontal vitta darkened, densely white pruines- 
cent. Front at narrowest about as wide as distance across pos¬ 
terior ocelli inclusive. Frontal vitta at narrowest part 1.0 to 2.0 
times as wide as diameter of anterior ocellus. With a complete 
row of parafrontal bristles which become shorter posteriorly, the 
posterior pair backwardly and outwardly directed, about as long 
as anterior pair. The anterior series of parafrontal bristles in¬ 
wardly directed and those on posterior half inwardly and for¬ 
wardly directed. Anterior ocellar and subapical parafrontal 
bristles subequal and stronger than others. In profile, juncture 
of parafacials and parafrontals 0.75 as long as greatest width of 
third antennal segment, parafacials scarcely narrowed below. 
Cheeks about twice as high as width of third antennal segment. 
Facial ridges with black setulae continued to opposite middle of 
third antennal segment. Antennae fulvous, slightly darker 

1 This species not seen but included on basis of Stein’s description. 
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apically, inserted slightly above middle of eyes and extending to 
opposite lower margin; third segment about 2.25 times as long as 
second. Longest aristal hairs a little longer than greatest width 
of third antennal segment. Palpi yellowish fulvous, proboscis 
shiny brown. Eye facets slightly larger in center in front. 

Thorax black, the humeri, postalar callosities, apex and ven¬ 
tral surface of scutellum fulvous, with yellowish gray pruines- 
cence, quadrivittate, usually with a variable fulvous spot near 
base of pra. With a pair of distinct brown median vittae and a 
less distinct, but broader, lateral pair, in certain views, with a 
median vitta from base of scutellum to transverse suture. 
Acrosticals 1:1; dorsocentrals 2:4; intra-alars 2; pra very short 
but distinct. Scutellar setulae descending onto ventral surface at 
basal lateral angles; hypopleura with some longer hairs in front 
of spiracle and above base of hind coxae and with some shorter 
ones below spiracle. The spiracle without simple black setulae 
among the yellow flap-like covering of hairs. Supraspiracular 
convexity with moderately long, fine, pale hairs. 

Legs fulvous. Fore femora normal. Fore tibiae with one 
strong and one weak subdorsal and one strong posteroventral 
apical bristle. Mid femora with three or four basal anteroven- 
tral and with longer and more widely spaced ventral bristles on 
basal half and wdth one pre-apical subdorsal, posterodorsal, and 
posterior bristle. Mid tibiae with two strong and one to two 
weaker posterior bristles. Hind femora with a row of antero- 
ventral bristles, only the pre-apical two or three as long as, or 
longer than, greatest diameter of femora where situated, and 
with a row of more slender posteroventral bristles on basal one- 
half. Hind tibiae with two or three median anterodorsal and two 
anteroventral bristles. The posterodorsal setulae slightly longer 
and more upstanding than usual. 

Abdomen yellowish brown, darker towards apex, with grayish 
pruinescence, second and third visible tergites with a median 
basal dark spot and the fourth with indications of a narrow 
darker median vitta. Second tergite writh a few short lateral 
apical bristles, the third with two median and three or four 
lateral apical bristles which are stronger than those on second. 
The fourth with a row of strong discals, subapicals, and apicals. 
Basal sternite setulose; others, except fifth, with several strong 
apicals. Hypopygium fulvous. 

Wings faintly yellowish hyaline, more yellow along costal 
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margin. Stem vein with several long hairs on dorsal and ventral 
surface opposite humeral cross vein. Anterior cross vein with a 
very faint yellow cloud; posterior cross vein sKghtly curved. 
Fourth vein strongly curved forward, ending slightly behind 
wing tip. Calyptrae faintly yellow. Halteres pale fulvous. 

Female; Length 8 mm. Similar to the male. Front at 
vertex 0.33 of greatest head width, almost parallel sided. With 
about three strong, parafrontal bristles on each side between 
which are shorter and weaker bristles. The posterior two pair 
outwardly, others inwardly, directed. Inner and outer vertical 
and subapical parafrontal bristles subequal, stronger than other 
bristles on front. Palpi a little wider, particularly at apex. The 
fulvous area on scutellum and near pra more extensive, and the 
median thoracic vitta more distinct. 

Fore tibiae with the apical posterodorsal bristle stronger. 
Mid femora with the anteroventral and posteroventral bristles 
subequal, shorter than in the male. Anteroventral and postero¬ 
ventral bristles on hind femora shorter and less numerous. 

Specimens Examined : Two males and one female, paratypes 
of cavicola Townsend from New Mexico and Arizona in the 
United States National Museum, and 11 males and 21 females 
from Arizona. 

An occasional specirnen in the above series lacks the pre- 
apical, posterodorsal, mid femoral bristle on one side, and the body 
color in one paratype is slightly darker than described. 

Dr. Burk kindly sent several notes on the cotype of tripunctata 
Van der Wulp in the Illinois Natural History Survey Collection 
in which he states that the specimen is rubbed, but apparently 
hypopleural hairs below the spiracle are present. The width of 
the narrowest part of the front as compared to the distance 
across the posterior ocelli inclusive in cotype is six compared to 
seven units while in specimens sent for comparison the proportion 
is 12 to 10, respectively. Thus the actual width in these speci¬ 
mens is almost twice as wide but the proportional width of front 
is essentially about as wide as distance across posterior ocelli in¬ 
clusive. The hind femoral bristles are said to be the same in 
cotype and the specimens compared with it, “but hind femur 
slightly stouter in type.” 

Neomuscioa zosteris (Shannon and Del Ponte) 

? Mydaea sparsiplumata Stein, 1918, Ann. Hist. Nat. Mus. Natl. Hungarici, 
vol. 16, p. 218. 
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Muscma sosteris Shannon and Del Ponte, 1926, Rev. Inst. Bact., Buenos 
Aires, vol. 4, p. 679. 

Neomuscina zosteris Shannon and Del Ponte, 1927, Rev. Inst. Bact., 
Buenos Aires, vol. 5, pp 142, 146. 

Male: Length G.5 to 7.0 mm. Head yellowish, with grayish 
pruinescence. Upper half of back of head black. Front at 
narrowest part 1.2 times as wide as diameter of anterior ocellus. 
Parafrontals contiguous for a short distance at middle of front. 
With three or four pairs of parafrontal setulae and numerous 
shorter setulae reaching to opposite anterior ocellus. Outer 
verticals, anterior and posterior ocellar and pre-apical para¬ 
frontal bristles subequal. Juncture of parafacials and para¬ 
frontals 0.9 of width of third antennal segment, the parafacials 
narrowed to ().G6 of antennal width below. Cheeks 1.6 times as 
high as width of third antennal segment. Antennae yellow, 
third segment about 3.5 times as long as second. Antennae in¬ 
serted opposite middle of eyes, extending slightly below lower 
level of eyes. Aristal hairs more widely spaced than usual; the 
longest are about as long as greatest width of third antennal seg¬ 
ment. Palpi and proboscis fulvous yellow, the latter shiny. 

Humeri and apex of scuteUum yellow, remainder of thorax 
yellowish brown, grayish pruinescent, with two vittae inside the 
row of dorsocentral bristles and with a wider vitta outside, which 
is interrupted at the transverse suture. Acrosticals 1:1; dorso- 
centrals 2:4; intra-alars 2; pra 0.6 as long as posterior noto- 
pleural bristle. Without black setulae among the flap-hke 
covering of hairs of posterior thoracic spiracle. 

Legs yellowish, becoming slightly brownish apically, the tarsi 
definitely brownish. Fore tibiae with a very short, submedian, 
anterodorsal bristle, the apical dorsal, posterodorsal, and postero- 
ventral bristles almost equal. Mid femora with a complete row 
of rather long, fine, ventral bristles and a row of short, but stout 
anteroventral bristles on basal half and with a pre-apical pos¬ 
terodorsal and posterior bristle. Hind tibiae with three posterior 
bristles. Hind femora with a row of anteroventral bristles which 
are stronger on apical one-half and with a row of slender bristles 
on basal two-thirds. Hind tibiae with a median anterodorsal and 
two to three anteroventral bristles. 

Wings hyaline, very light yellowish brown. Cross veins in- 
fuscated, the anterior one most distinct. Calyptrae very pale 
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brown, in certain views margins darker. Halteres yellow. Pos¬ 
terior cross vein moderately curved. 

Abdomen brownish, first segment, except a narrow brown 
apical band and basal half of second, yellow. With an indistinct 
median basal spot on second and third segments; grayish 
pruinescent except at base of the clothing setulae. Basal 
sternite setulose, others with a row of apical bristles. 

This description is based on one male from Tucuman, Argen¬ 
tina (Parker), the type locality of zosteris. Dr. Sabrosky com¬ 
pared this specimen with a cotype of zosteris in the United States 
National Museum and considered them conspecific, although the 
ground color of the cotype is Hghter. 

I strongly suspect that Mydaea sparsiplumata Stein is the same 
as zosteris, since the above specimen agrees quite well with 
Stein’s description, except that the color is lighter and in this 
respect agrees quite well with the type of zosteris. However, 
zosteris is tentatively considered to be distinct until the type of 
sparsiplumata can be examined for several characters not men¬ 
tioned in its description. 

Neomuscina species 1 

There is a single female specimen from Santa Cruz, Rio 
Grande do Sul “Fr. Stieglmayr leg. July 10” in the United 
States National Museum which it is believed Malloch deter¬ 
mined as zosteris. It possesses two pairs of presutural acrostical 
bristles, but in other respects agrees with the cotype of zosteris. 
Until more material can be examined to determine the con¬ 
stancy of this character, I prefer to treat it as a possible variant 
without naming it. It is of interest to note that it is from the 
same locality and taken by the same collector as Stein’s sparsi¬ 
plumata. 


Neomuscina triseta, new species 

Male: Length 8.5 mm. Head 2.0 times as high as long, 
fulvous, grayish white pruinescent, the back of head to lower 
one-third of eyes black. Front at narrowest part not so wide as 
diameter of anterior ocellus. Parafrontals and parafacials 
narrow along their entire length, not much wider than greatest 
aristal diameter, in profile they are visible only at their juncture. 
Cheeks as high as width of third antennal segment. With four or 
five pairs of weU-developed anterior parafrontal bristles, and with 
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a row of very short ones extending posteriorly to anterior ocellus. 
Anterior and posterior ocellar, inner and outer vertical bristles 
short, but distinct, subequal, weaker than the strongest para- 
frontals. Facial ridges with short setulae continued to opposite 
insertion of arista. Eyes large, the facets on the dorsal anterior 
portion enlarged. Antennae yellow fulvous, inserted opposite 
center of eyes and extending to opposite the ventral margin. 
Third antennal segment 2.8 times as long as second. Longest 
aristal hairs as long as width of third antennal segment. Palpi 
and proboscis fulvous, the latter shiny. 

Thoracic dorsum, hypopleura, pteropleura below the infra- 
alar bulla, and metapleura brown; the humeri, apex, and ventral 
surface of scutellum and balance of pleura fulvous; all parts are 
gray pruinescent, the disc distinctly quadrivittate. Acrosticals 
1:1; dorsocentrals 2:3; intra-alars 2; pra 0.5 as long as anterior 
notopleural bristle; hypopleura with a few setulae only above 
hind coxae. Scutellar setulae descending onto ventral surface 
except at apex. Posterior thoracic spiracle without accessory 
setulae. 

Legs entirely fulvous. Fore femora normal. Fore tibiae with 
a very short, median, anterodorsal and a few shorter, scarcely 
developed setulae towards apex, apical anterior, posterodorsal, 
and posteroventral bristles strong, subequal. Mid femora with a 
row of about six long ventral bristles on basal two-thirds and with 
a few weaker anteroventral ones on basal one-half, with one pre- 
apical dorsal posterodorsal and posterior bristle. Mid tibiae 
with two strong median posterior bristles and one or two much 
shorter ones beyond. Hind femora with a complete row of an¬ 
teroventral bristles, the apical three or four more robust and 
with a row of posteroventral bristles on basal two-thirds to one- 
half. Hind tibiae with one long and one shorter median antero¬ 
dorsal bristle, with three short median anteroventral bristles. 

Wings yellowish hyaline, the costal area slightly more yellow¬ 
ish, but without a distinct cloud. Posterior cross vein with a 
mere trace of an infuscated cloud. Coastal setulae and thorns 
scarcely developed. Posterior cross vein slightly curved. Calyp- 
trae brownish hyaline, margins of both dark brown. Halteres 
yellow. 

Female; Length 8.5 mm. Similar to the male, differing from 
it in having the front at vertex 0.27 of greatest head width 
widened to 0.3 anteriorly. The parafrontals 2.0 times as wide 
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as diameter of anterior ocellus, clearly visible in profile. With a 
complete row of parafrontal bristles, the posterior two pairs out¬ 
wardly, the others inwardly directed. Frontal vitta brownish 
black, slightly reddish anteriorly. Inner and outer vertical 
bristles strong, as well developed as the subapical parafrontal 
bristles. The anterior ocellars shorter but more well developed 
than postocellar bristles. Hind tibiae with only one anterodorsal 
bristle and two or three median anteroventral bristles. Third 
visible abdominal tergite with only the apical row of bristles, 
fourth with the apical row much reduced, scarcely discernible. 

Type Material: Holotype, male, Guatemala City, Guate¬ 
mala, 5000 feet, August 20, 1943 (F. M. Snyder); allotype, 
female, Antigua, Guatemala, June 23, 1923 (E. G. Smyth); 
paratypes, female, Cuernavaca, Mexico, 5000 feet, August 15, 
1943 (F. M. Snyder). 

There is a male from La Provedencia, Guatemala (C. M. 
RouUard), in the United States National Museum which agrees 
in all respects with the type series except that there are four pairs 
of postsutural dorsocentral bristles. This is, I suspect, an un¬ 
usual specimen. It can be separated from sanespra by the other 
characters mentioned in the key as well as by the lighter-colored 
abdomen and its larger size. 

Neomuscina sanespra, new species 

Male: Length 7 mm. Head yeUow with grayish yellow 
pruinescence; upper half of back of head black, grayish pruines- 
cent. Front at narrowest part as wide as diameter of anterior 
ocellus. Parafrontals contiguous for about 0.45 of their length, 
with a complete row of bristles and setulae, anterior four pairs 
strongest. Juncture of parafacials and parafrontals about 0.25 as 
long as width of third antennal segment, the parafrontals almost 
obscured below. Cheeks as high as width of third antennal seg¬ 
ment. Antennae inserted opposite the lower 0 42 of eye, ex¬ 
tending to slightly below lower level. Antennae fulvous yellow, 
third segment 3.2 times as long as second. Longest aristal hairs 
1.25 times as long as greatest width of third antennal segment. 
Palpi yellowish fulvous. Proboscis brown. 

Thorax fulvous, the dorsum except humeri reddish brown with 
dense gra3dsh pruinescence, with four indistinct vittae. Acrosti- 
calsl:l; dorsocentrals 2:4; intra-alars 2; pra 0.6 as long as pos¬ 
terior notopleural bristle. Propleural bristle brownish yellow 
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and the single stigmatal bristle black, neither of these bristles 
with obvious strong accessory bristles. Posterior thoracic 
spiracle without accessory setulae among the flap-like covering of 
hairs. 

Legs yellow, the posterior four pairs become gradually brown¬ 
ish from trochanter to tarsi. Fore tibiae with a distinct sub¬ 
median anterodorsal setula and with strong subequal apical 
dorsal, posterodorsal, and posteroventral bristles. Mid femora 
with a complete row of slender posteroventral and a row of 
similar anteroventral bristles on basal one-half. Mid tibiae with 
two strong, submedian, posterior bristles and with several 
shorter ones between and beyond. Hind femora with a complete 
row of anteroventral bristles and a row of posteroventral 
bristles on basal one-half. Hind tibiae with a median antero¬ 
dorsal bristle and with three more slender anteroventral median 
bristles. 

Wings hyaline, slightly yellowish brown. Anterior cross vein 
with a scarcely discernible narrow cloud. Posterior cross vein 
slightly curved. Calyptrae yellowish brown; margins, especially 
of upper one, darker brown when viewed above and in front. 
Halteres yellowish. 

Abdomen brownish black, bluish gray pruinescent. Extreme 
lateral basal area of first visible segment yellowish brown and 
with an indistinct basal dark spot on second and third visible 
segments. The pruinescence absent at base of clothing setulae so 
that the bristles appear to be inserted in shiny spots. Basal 
sternite fulvous, each of the other stemites dark towards apex. 
With a row of strong apical bristles except on fifth. 

Holotype; Male, Espirito Santo, Brazil, in United States 
National Museum. 

The left mid and hind legs are missing and the right mid leg is 
rather twisted, so that it is difficult to see clearly the apex of the 
femora. The apical posterodorsal and posterior bristles are 
clearly visible, and there appears to be the socket of a dorsal 
bristle. For this reason it is keyed as having three subapical 
bristles. If there are actually two, it will run to zosteris and may 
be separated from it by the longer and more closely placed 
aristal hairs and the darkened abdomen. It appears closely re¬ 
lated to fulvifrons, new species, but the presence of a pair of pre- 
sutural acrostical bristles and the more ventrally inserted an¬ 
tennae should separate sanespra. 
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This is the only species in Neomuscina, sensu lato, known to me 
that lacks the usual one or two strong black accessory bristles 
adjacent the prothoracic and stigmatal bristle. 

Neomuscina davida, new species 

Male: Length 6 to 7 mm. Head 2.5 times as high as long, 
fulvous, grayish pruinescent, the lower posterior portion of 
cheeks and back of head black to brown. Front at narrowest 
part about 2.0 times as wide as diameter of anterior ocellus. 
Parafrontals normally very narrowly separated at narrowest 
part, each about 0.8 as wide as diameter of anterior ocellus. 
With about five pairs of inwardly directed, anterior, parafrontal 
bristles. The posterior pair of parafrontal bristles strong, out¬ 
wardly and backwardly directed. In profile, juncture of para- 
facials and parafrontals 0.3 to 0.33 as long as width of third an¬ 
tennal segment, parafacials narrowed below. Cheeks as high as 
width of third antennal segment. Facial ridges with setulae con¬ 
tinued dorsaUy to about opposite dorsal one-third of third an¬ 
tennal segment. Antennae fulvous, in profile inserted opposite 
middle of eyes, extending to slightly above lower margin of eyes. 
Third antennal segment 2.26 times as long as second. Arista 
with longest hairs slightly longer than width of third antennal 
segment. Palpi fulvous; proboscis dark brown to black, 
sparsely grayish pruinescent. Eye facets very slightly enlarged 
in front above base of the antennae. 

Thorax black to dark brown; humeri, postalar callosity, and a 
variable apical portion of scutellum yellowish, with dense, 
slightly yellowish gray pruinescence. With four brown vittae, 
the two median ones narrow. Acrosticals 1:1, the presutural 
pair 0.5 to 0.6G times as long as anterior presutural dorsocentral; 
dorsocentrals 2:4; intra-alars 2; pra short but distinct. Scutel- 
lar setulae descending to, but not onto, the ventral surface except 
at extreme lateral angle. Hypopleura sometimes with a few 
pale hairs in front of spiracle. Posterior spiracle without simple 
setulae interspersed among the flap-hke covering of hairs. 

Legs brownish fulvous, the base of fore femora and basal two- 
thirds to three-fourths of mid and hind femora infuscated. Fore 
femora normal. Fore tibiae with a very weak, submedian, an- 
terodorsal setula and a few weaker ones beyond, none longer 
than tibial diameter; apical dorsal, posterodorsal, and postero- 
ventral bristles well developed, the posterodorsal one shortest. 
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Mid femora with five to seven ventral bristles on basal half and 
with a pre-apical dorsal, posterodorsal, and posterior bristle. 
Mid tibiae with two median posterior bristles and with a few 
weaker ones beyond. Hind femora with a complete row of an- 
teroventral bristles, those on apical half are longest and with a 
row of posteroventral ones on basal one-half to two-thirds. Hind 
tibiae with a median anterodorsal and two to four weaker antero- 
ventral bristles. 

Wings brownish yellow hyaline, slightly darker towards costal 
margin. Without distinct spots. Posterior cross vein distinctly 
curved. Calyptrae yellowish, the halteres darker. 

Abdomen black, grayish pruinescent, basal two segments 
slightly yellowish at base and with a transverse dark apical band. 
Second to fourth tergites with a dark central basal spot. Third 
tergite with three lateral apical bristles, the fourth tergite with a 
row of strong discals and subapicals and with a row of shorter 
and weaker apical bristles. Basal sternite brownish orange, 
setulose. Second with four to six strong apical bristles, others 
except fifth with two apical bristles. 

Female : Length 7 mm. Similar to the male, front at vertex 
0.3 of head width, parallel sided, black except on apical one- 
third where it is fulvous. Parafrontals broader, with a row of six 
to eight parafrontal bristles, the posterior two pairs outwardly 
directed. Inner and outer verticals, anterior ocellars, and an¬ 
terior parafrontal bristles long and strong, subequal. Ab¬ 
dominal bristles weaker. 

Type Material; Holotype, male, David, Republic of 
Panama, June 6, 1943 (F. M. Snyder); allotype, female, El 
Cermeno, Panama, December, 1939, to January, 1940, fruit-fly 
trap (Zetek). Paratypes; Five males, same data as holotype; 
one male, Natal, Brazil, October 8 to 20, 1943 (F. M. Snyder); 
one female, Maturin, Venezuela, May 20, 1943 (F. M. Snyder). 

Additional records from Higuito, San Mateo, Costa Rica 
(Pablo vSchild), and S kilometers west of San Jos6, Costa Rica, 
November-December, 1924, El Cermeno and Barro Colorado 
Island, Panama. 

A male and female from San Jos4, Costa Rica, have the abdo¬ 
men with the fulvous areas more extensive but agree in all other 
respects with the type series. 

This species is very similar to instdbilis but may be separated 
from it in the male sex by the two intra-alar bristles on each side. 
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slightly wider front, and stronger, forwardly directed posterior 
series of parafrontal bristles. The females are less easily 
separated except for the presence of presutural acrostical bristles 
and the slightly more fulvous basal abdominal tergites. 


Neomuscina macrops, new species 

Male: Length 6 mm. Head fulvous, grayish pruinescent, 
back of head dark from top to middle. Front at narrowest part 
about as wide as greatest diameter of arista. Parafrontals con¬ 
tiguous and extremely narrow along most of their length, 
separated only near base of antennae. In profile, juncture of 
parafacials and parafrontals about 0.25 of width of third anten¬ 
nal segment, almost obscured below. With four to six pairs of 
rather weak, anterior, parafrontal bristles and with a few scarcely 
discernible ones along posterior half, only the posterior pair of 
this last group distinct. Cheeks as high as width of third an¬ 
tennal segment. Facial ridges with setulae to opposite about 
basal one-third of third antennal segment. Antennae and palpi 
yellowish fulvous; third antennal segment 2.75 times as long as 
second. Aristal hairs as long as width of third antennal seg¬ 
ment. Proboscis shiny brown. Eyes with an area of greatly en¬ 
larged facets on dorsal half in front, the largest facets at least 
three times as large as the smallest ones so that the eyes appear 
to have two sections. 

Thorax brown, grayish pruinescent, humeri fulvous. Bristled 
and marked as in davida but with a single intra-alar bristle on 
each side. 

Legs as in davida but slightly darker in color; the bristles on 
hind femora are longer than the corresponding ones in that 
species. 

Wings hyaline; calyptrae white; halteres yellow. 

Abdomen brownish, sHghtly bluish gray pruinescent, with a 
dark median basal spot on second and third visible tergites. 
Apex of first and second visible tergites with an indistinct apical 
dark band; third with two or three lateral apical bristles; fourth 
with a row of strong discal, subapical, and apical bristles. Basal 
stemite hairy. 

Holotype: Male, Caracas, Venezuela, 3000 feet elevation, 
September 25, 1943 (F. M. Snyder). 



1949 


REVISION OF NEOMUSCINA TOWNSEND 


17 


Neomuscina capalta, new species 

Male: Length 6 mm. Head three times as high as long, 
brownish fulvous, grayish pruinescent; back of head to lower 
margin of eyes black. Front at narrowest part not so wide as 
diameter of anterior ocellus. Parafrontals and parafacials very 
narrow along their entire length, not so wide as greatest diameter 
of arista except at their juncture with parafacials where they are 
0.5 of greatest aristal diameter; in profile they are scarcely 
visible. Cheeks as high as width of third antennal segment. 
With a complete row of very short parafrontal setulae, only the 
pre-apical pair very well developed and equal to the anterior 
ocellar, the inner and outer vertical bristles. The very strong 
posterior ocellar bristles as long and strong as the anterior pre- 
sutural dorsocentral bristles. Facial ridges with very short 
setulae which continue to opposite middle of third antennal seg¬ 
ment. Eyes large, the facets in front enlarged. Antennae ful¬ 
vous, inserted opposite lower 0.4 of eyes, extending to sHghtly be¬ 
low lower margin of eyes; third segment 3.0 times as long as 
second. Aristal hairs sparse, the longest about as long as width 
of third antennal segment. Palpi fulvous; the dark brown pro¬ 
boscis shiny. 

Thorax black, the humeri and apical margin of scutellum ful¬ 
vous with brownish gray pruinescence over dorsum. Four very 
narrow dark vittae are scarcely visible. Dorsocentrals 2:3, the 
anterior presutural pair weak; intra-alars 1; pra short, 0.5 as 
long as anterior notopleural bristle. Scutellar setulae descending 
onto ventral surface at base. Posterior thoracic spiracle with one 
or more accessory setulae in the posteroventral corner in addition 
to flap-like covering of hairs. 

Legs very dark brown to black, the anterior coxae, apices of 
femora, and the fore tibiae light brown. Fore femora normal. 
Fore tibiae bare at middle, the apical bristles strong but the 
postcrodorsal ones shorter than others. Mid femora with one 
pre-apical posterior and posterodorsal bristle, the ventral setulae 
weak. Mid tibiae with three to five median posterior bristles. 
Hind femora with some moderately developed anteroventral 
bristles, those on apical half stronger and sHghtly longer. Hind 
tibiae with one median anterodorsal and two to three weaker 
median anteroventral bristles. 

Wings slightly brownish with a dark brown cloud from apex of 
subcosta to apex of second vein extending posteriorly to second 
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vein, both cross veins infuscated. Costal setulae and thorn 
scarcely developed. Posterior cross vein nearly straight. 
Calyptrae and halteres pale brown. 

Abdomen black, grayish pruinescent, with dorsal and lateral 
checkerings. Two or three strong, lateral, apical bristles on 
third visible tergite and a row of strong discal and weaker apical 
bristles on fourth. Basal sternite hairy. 

Type Material: Holotype, male. Port of Spain, Trinidad, 
September 29, 1943 (F. M. Snyder); paratype, male, Barro 
Colorado Island, Canal Zone, February 13, 1929 (C. H. Curran). 

There are three males and two females from Barro Colorado 
Island, June, 1942 (J. Zetek) bearing the label “Formes sp.” in 
the United States National Museum collection which are 
teneral. The wings have only faint clouds or are clear, as may 
be expected with teneral specimens. The females are unique in 
the genus as they possess only a single intra-alar bristle on each 
side. 


Neomuscina inflexa (Stein) 

Cyrtoneiirina inflexa Stein, 1918, Ann. Hist. Nat. Mus. Nall. Hungarici, vol. 
16, p. 223. 

One male from Nova Teutonia, Brazil, April 6, 1939, latitude 
27° 11' S., longitude 52° 23' W. (Fritz Plaumann) which I 
tentatively identify as this species agrees quite well with Stein’s 
description but is smaller, 6 compared to about 8 mm. long, and 
the body color is more castaneous. Additional descriptive notes 
are as follows: 

Third antennal segment 2.5 times as long as second. Facial 
ridge with setulae continued to opposite insertion of arista. 
Proboscis shiny brown. Intra-alars 1; scutellar setulae descend¬ 
ing onto ventral surface of scutellum. Hypopleura with hairs 
only above hind coxae. Posterior thoracic spiracle without 
accessory setulae. Mid femora with a row of ventral bristles on 
basal two-thirds and with a pre-apical dorsal, posterodorsal, and 
posterior bristle. Basal abdominal sternite hairy; others with 
moderately well-developed apical bristles except fifth. 

Stein, in a note following the description of Mydaea tinctinervis, 
states that inflexa is very similar in habitus to that species which 
is described as having some short bristles at base of third wing 
vein. If inflexa has third wing vein hairs, then I have obviously 
incorrectly identified the above specimen. 
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Neomuscina species 2 

There is a specimen from Tapachula, Mexico, August 17 to 19, 
1943 (F. M. Snyder), which is quite similar in structure to 
currani except there are no hairs on third vein. Wings are en¬ 
tirely hyaline, and the general body color appears to be fulvous. 
Because of its teneral condition I hesitate to name it. 

Neomuscina mediana, new species 

Female : Length G 25 mm. Head fulvous brown, whitish 
pruinescent, darkened from top of head to its lower half. Front 
darkened on basal one-half; at vertex, front 0.26 of head width, 
parallel sided. With four pairs of strong, inwardly directed, 
parafrontal bristles between which are one or two shorter pairs 
and with two posterior ones which are backwardly and out¬ 
wardly directed. Anterior parafrontals, anterior ocellar, inner 
and outer vertical bristles subequal. Cheeks 1.2 times as high 
as width of third antennal segment. The setulae on facial ridge 
continued to a point opposite insertion of arista. Antennae ful¬ 
vous orange, slightly darker apically, inserted opposite middle of 
eyes and extending to lower level. Third antennal segment al¬ 
most 4.0 times as long as second. Longest aristal hairs as long as 
width of third antennal segment. Palpi fulvous. Proboscis 
shiny brown. 

Thorax fulvous brown, gra 5 dsh yellow pruinescent, along the 
mid-line inside the dorsocentral bristles is a dark castaneous 
brown stripe overlaid with dense pruinescence, on each side of 
which is a dark brown vitta. Along the outer side of the dorso¬ 
central biistlcs is a moderately wide, lighter brown vitta. 
Scutellum slightly lighter at tip, with a dark area along the sides 
near the base and with a silvery pruinescent spot on disc inside 
each basal scutellar bristle. Dorsocentrals 2:4; intra-alars 2; 
pra 0.5 as long as the strong, anterior, notopleural bristle. Scu¬ 
tellar setulae descending to, but not onto, the ventral surface 
except on basal lateral angle. Hypopleura haired above hind 
coxae and in front of spiracle. The latter without interspersed 
simple setulae. 

Fore legs fulvous, mid and hind legs brown, the femora in- 
fuscated on basal two-thirds to three-fourths. Fore femora 
normal. Fore tibiae with a short but distinct median antero- 
dorsal bristle, and with the apical bristles strong, the postero- 
ventral longest, the dorsal and posterodorsal subequal. Mid 
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femora with four to five ventral bristles on basal one-half and 
with a pre-apical posterodorsal and posterior bristle. Mid tibiae 
with five to seven posterior bristles, two towards the base of the 
series longest. Hind femora with four strong anteroventral 
bristles on apical one-third and with three to four more slender 
posteroventral bristles on basal half. Hind tibiae with one 
median anterodorsal and two median anteroventral bristles. 

Wings hyaline; with a brownish spot between apex of sub¬ 
costa and first vein which is subconfluent with another spot 
around anterior cross vein, a less distinct, long narrow cloud 
towards apex of second vein, and with a faint cloud around the 
very slightly curved posterior cross vein. Calyptrae yellowish 
white. Halteres pale fulvous. 

Abdomen dark browm to black, with bluish white pruinescence. 
The base of first visible tergite pale brown. With only a very 
faint basal median spot on second and third tergites and a faint 
apical band on second. Third tergite with two to three apical 
lateral bristles and -with a row of discal and subapical bristles on 
fourth tergite. Basal sternite fulvous, setulose. 

Holotype: Female, Botanical Garden, Rio de Janeiro, 
Brazil (H. Souza Lopes). 

Heomuscina fulvifrons, new species 

Female : Length 6 mm. Head entirely fulvous except for two 
round infuscated spots on back on each side between neck and 
dorsolateral portion, whitish pruinescent. The ocellar tubercle 
rather brown, whitish pruinescent, and the very narrow frontal 
triangle fulvous brown. Front at vertex 0.26 of head width and 
only very slightly widened anteriorly. With three pairs of 
strong and three or four pairs of weaker parafrontal bristles, the 
weaker ones inserted between the stronger ones, all except the 
posterior two pair are inwardly directed, while the latter are out¬ 
wardly directed. Anterior ocellars, inner and outer vertical 
bristles strongest; the postocellar and the strong parafrontal 
bristles subequal. Juncture of parafacials and parafrontals 
about 0.66 as long as width of third antennal segment; the para¬ 
facials narrowed below. Antennae fulvous, inserted slightly 
above middle of eyes and extending to shghtly below lower level 
of eyes. Third antennal segment 3.2 times as long as second. 
Aristal hairs rather sparse, the longest almost as long as greatest 
width of third antennal segment. Cheeks as high as width of 
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third antennal segment. The pale hairs on facial ridges con¬ 
tinued to opposite about the middle of third antennal segment. 
Palpi pale fulvous. Proboscis shiny fulvous. 

Thorax fulvous, the dorsum more brownish fulvous, densely 
grayish pruinescent; with four vittae, the lateral ones are 
widest. Apex of scutellum yellowish fulvous. Bristled as in 
mediana, but usually without hypopleural hairs in front of the 
spiracle. 

Legs fulvous. Fore femora normal. Fore tibiae with a very 
short, median, anterodorsal setula and with a few shorter ones be¬ 
yond ; with the apical anterior, posterodorsal, and posteroventral 
bristles strong, subequal. Mid femora with about six ventral 
bristles on basal half and with about three shorter and more 
slender anteroventral ones on basal one-fourth; with a pre- 
apical posterodorsal and posterior bristle. Mid tibiae with three 
to five posterior bristles. Hind femora with a row of antero¬ 
ventral bristles, only those on apical one-third longer than 
femoral diameter and with about three widely placed, slender, 
posteroventral bristles on basal half which are about as long as 
femoral diameter. 

Wings pale brownish hyaline; with a very faint cloud around 
anterior cross vein. Posterior cross vein very slightly curved. 
Calyptrae pale brownish yellow, the upper one slightly darker 
than the lower one; with a dark brown border on upper one and 
usually there is a dark border on lower one. Halteres fulvous. 

Abdomen brownish fulvous, the apical half of second and the 
entire third and fourth tergites are darker; all with light bluish 
white pruinescence which surrounds the brown spots in which the 
clothing sctulae are inserted. Basal tergite with a very narrow, 
dark apical band, second with a broader apical band, second and 
third tergites with a small basal dark spot. The second and 
third tergites have three or four apical lateral bristles and fourth 
has a row of discals and subapicals. Stemites pale yellow; the 
basal one setulose, others with a pair of apical bristles. 

Type Material: Holotype, female, Itaquaquecetuba^ Sao 
Paulo, Brazil, January, 1929 (C. H. T. Townsend), in United 
States National Museum. Paratypes: Two females. Nova 
Teutonia, Brazil, latitude 27° 11' S. and longitude 52° 23' W., 
October 7, 1937 (Fritz Plaumann); Trancas, Argentina (H. L. 
Parker). 

The margin of the lower calyptrae are darker in the paratypes. 
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This species is quite similar to nigricosta, but the unspotted 
wings and the longer antennae should serve to separate the two 
species. 

Neomuscina nigricosta, new species 

Female: Length 7.0 mm. Head yellow, yellowish gray 
pruinescent, only the frontal triangle and back of the head to 
opposite middle of lower half of eyes dark. Front at vertex 0.28 
of head width, parallel sided. With a complete row of inwardly 
directed parafrontal bristles, the posterior two pairs outwardly 
directed. Inner and outer verticals and anterior ocellar bristles 
subequal, well developed, postocellars smaller. Juncture of 
parafacials and parafrontals about 0.5 as long as width of the 
comparatively broad third antennal segment, parafacials vir¬ 
tually obliterated below. Cheeks 0.75 as high as width of third 
antennal segment. Facial ridges with several series of fine, hair- 
like setulae continued to opposite dorsal three-fourths of third 
antennal segment. Antennae, palpi, and proboscis fulvous, the 
last shiny. Antennae inserted opposite middle of eyes, de¬ 
scending to about level of lower margin. Third antennal seg¬ 
ment 3.0 times as long as second. Arista with moderately long 
scattered hairs, the longest about as long as width of third an¬ 
tennal segment. 

Thorax pale brownish fulvous with yellowish brown pruines- 
cence, and four narrow, distinct, dorsocentral vittae. Dorsocen- 
trals 2:4, the anterior two postsutural pairs more weakly de¬ 
veloped; intra-alars 2; pra 0.5 as long as posterior notopleural 
bristle. ScuteUar setulae descending to, but not onto, ventral 
surface except at basal lateral angles. Posterior thoracic spiracle 
without interspersed setulae; hypopleura with some pale hairs 
only above hind coxae. 

Legs fulvous, the tibiae and tarsi brown. Fore femora normal. 
Fore tibiae with a very weak median anterodorsal bristle and 
apically with a subequal, anterior, posterodorsal, and postero- 
ventral bristle. Mid femora wdth about four moderately well- 
developed bristles on basal half of ventral surface and with a 
pre-apical posterodorsal and posterior bristle. Mid tibiae with 
two to four posterior bristles. Hind femora with four or five well- 
developed anteroventral bristles on apical half and with several 
very much shorter ones on basal half of anteroventral and pos- 
teroventral surfaces. Hind tibiae with one anterodorsal and two 
shorter and weaker, anteroventral, median bristles. 
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Wings yellowish hyaline, with a very dark brown costal cloud 
which extends from apex of subcosta to apex of second vein and 
posteriorly to about middle of submarginal cell. Anterior and 
posterior cross veins broadly infuscated, the former subcon- 
fluent with costal cloud. Costal setulae and thorns scarcely de¬ 
veloped. Posterior cross vein very slightly curved. Calyptrae 
fulvous hyaline, halteres concolorous with cal 3 rptrae, the base of 
knobs slightly darker. 

Abdomen black, base of first and second visible tergites ful¬ 
vous, the fulvous portion of second tergite broadly interrupted 
at center of a dark median vitta. With a row of weak discal 
bristles on apical tergite. Basal stemite setulose. 

Holotype: Female, Port of Spain, Trinidad, Sepetmber 29, 
1943 (F. M. Snyder). 

Neomuscina transporta, new species 

Male: Length 5 mm. Head fulvous, grayish pruinescent, 
back of head from top to lower one-third dark. Front at narrow¬ 
est part as wide as diameter of anterior ocellus. The para- 
frontals contiguous along most of their length. With about four 
or five pairs of fairly strong, inwardly directed, anterior, para- 
frontal bristles and three to five pairs of weaker, outwardly 
directed, posterior, parafrontal bristles. Juncture of parafacials 
and parafrontals about 0.5 as long as width of third antennal 
segment, the parafrontals narrowed to 0.5 the length of juncture 
below. Cheeks as high as width of third antennal segment. 
Setulae of facial ridges continued to opposite about the dorsal 
one-third of third antennal segment. Antennae inserted oppo¬ 
site lower 0.4 of eyes, fulvous yellow. Third antennal segment 
2.7 times as long as second. Longest aristal hairs 1.25 to 1.50 
times as long as width of third antennal segment. Palpi yellow¬ 
ish fulvous. Proboscis shiny fulvous brown. 

Thorax fulvous, with sparse silvery pruinescence, with a trace 
of presutural darkened mid stripe which is more densely over¬ 
laid with pruinescence and with indications of two narrow vittae 
beside the dark mid area. Acrosticals 0:1; dorsocentrals 2:4; 
intra-alars 1; pra short but distinct. Scutellar setulae descend¬ 
ing onto ventral surface of basal lateral angles. Hypopleura 
with hairs only above hind coxae. Posterior thoracic spiracle 
without interspersed simple setulae. 

Legs fulvous, the tibiae more browrush fulvous. Fore femora 
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normal. Fore tibiae without median bristles, but with the apical 
dorsal and posterodorsal bristle rather weak, the posteroventral 
one stronger. Mid femora with a row of about eight long, slen¬ 
der, ventral, hair-like bristles on basal one-half to one-third, with 
a pre-apical posterdorsal and posterior bristle. Hind femora 
with about eight anteroventral bristles which are rather hair¬ 
like towards base and become longer and stouter towards apex 
and with three or four posteroventral hair-like bristles on basal 
one-third to one-half which are about as long as femoral diameter. 
Hind tibiae with one strong and one weak, submedian, antero- 
dorsal bristle, the weaker one towards apex and with three or 
four finer, median, anteroventral bristles. 

Wings pale yellowish hyaline, with a brownish spot at apex of 
subcosta to first vein and a fainter one at apex of second vein. 
Both cross veins with a narrow faint cloud. Posterior cross vein 
moderately curved. Calyptrae and halteres pale. 

Abdomen fulvous brown, apical portion of first to third 
tergites dark brown, the fourth entirely brown, all with grayish 
pruinescence. With a faint, dark, variable, dorsocentral vitta. 
Tergal bristles rather weak; a short lateral discal and lateral 
apical pair of bristles on third and a row of discal and apical 
bristles on fourth visible tergites. Basal stemite setulose; 
others with all bristles rather long, subequal, apicals not strongly 
differentiated. 

Female : Length 5 mm. Similar to the male. Front at vertex 
0.28 of head width, parallel sided. The front brownish behind 
and becoming more fulvous anteriorly. With a row of five to six 
inwardly directed anterior and two outwardly directed, posterior, 
parafrontal bristles. Subapical parafrontal, anterior ocellar, 
inner and outer vertical bristles subequal; postocellar bristle 
about 0.5 as long. Thorax with the central darkened area ex¬ 
tending farther postsuturally. The notopleural setulae adjacent 
to the anterior bristle less numerous. Intra-alars 2. Apical 
bristles on fore tibiae stronger, but the bristles on ventral sur¬ 
faces of mid and hind femora shorter. Only the apical antero¬ 
ventral bristles on hind femora as long as femoral diameter. 
Hind tibiae with a single, median, anterodorsal bristle. Abdo¬ 
men with only the discal and apical row of bristles on fourth 
tergite distinct and upstanding, and even these are rather short. 

Type Material; Holotype, male, and allotype, female, 
Stat. Accra, Africa, September 6, 1943 (M. A. Locke), No. A-660 
43-17769 in United States National Museum. 
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I suspect that this species was taken from an aircraft which 
traveled from South America or was an importation via the same 
method. During almost 16 months of intermittent collecting in 
West Africa, including the vicinity of the airport at Accra, Gold 
Coast, no Neomuscina were collected, although many were taken 
in a shorter period of time in Central America and eastern South 
America. 

The species has been keyed out twice because of the presence 
of a weak, apically situated, anterodorsal bristle on the hind 
tibiae in the holotype. The darker mid and hind femora and the 
thorax should separate nudistigma from transporta quite readily. 
In both sexes of transporta, the bristles on ventral surface of the 
hind femora are less numerous, weaker, and more widely spaced 
than in nudistigma. 

Actually, transporta appears to be more closely allied to 
nigricosta and Juhifrons. Besides the characters mentioned in 
the key, the weaker abdominal bristles should help separate 
transporta. In nigricosta, the mid and hind tibiae are decidedly 
darker than in transporta. 

Neomuscina nudistigma, new species 

Male : Length 5.5 mm. Head twice as high as long, brownish 
fulvous, grayish pruinescent. The back of the head to lower one- 
fourth of eyes black. Front at narrowest part 2.0 as wide as 
diameter of anterior ocellus Parafrontals subcontiguous, about 
as wide as diameter of anterior ocellus. Juncture of parafacials 
and parafrontals 0.5 as long as width of third antennal segment, 
slightly narrowed below. Cheeks as high as width of third an¬ 
tennal segment. With a complete row of parafrontal bristles, 
the ones that reach to beginning of the narrowest portion of 
front quite well developed, the posterior ones shorter and more 
hair-like. The anterior ocellar bristle and the most well-de¬ 
veloped parafrontal bristles subequal; postocellars, inner and 
outer vertical bristles short and fine. Facial ridge setulae con¬ 
tinued to opposite base of the arista. Eyes large, inner central 
area with slightly enlarged facets. Antennae fulvous, inserted 
opposite middle of eyes, descending to slightly above their 
lower level. Third antennal segment 2.3 times as long as second; 
arista plumose, the longest hairs slightly longer than greatest 
width of third antennal segment. Palpi fulvous, slightly wider 
towards apex. Proboscis shiny brownish black with very sparse 
pruinescence. 
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Thorax deep brown, grayish pruinescent. Humeri, apex of 
scutellum, propleura, and a variable portion of the postalar 
callosities yellowish brown. Thorax distinctly quadrivittate, 
the outer vittae wider than the inner ones and broadly inter¬ 
rupted at transverse suture. Acrosticals 0:1, sometimes some of 
the presutural acrostical setulae are slightly stronger than usual; 
dorsocentrals 2:4, the anterior two pair slightly shorter than the 
posterior ones; intra-alars 2; pra absent. Scutellar setulae de¬ 
scending onto ventral surface except at apex. Hypopleura with a 
few setulae only above hind coxae. Anterior spiracular hairs 
yellow, those of posterior one more brownish; without inter¬ 
spersed simple setulae along margin of the latter. 

Legs yellowish brown, the basal one-half to one-third of fore 
femora, basal half to three-fourths of mid femora and hind femora 
infuscated. Fore femora normal. Fore tibiae with a scarcely de¬ 
veloped median anterodorsal bristle and with a strong, apical, 
dorsal, and posteroventral bristle and a somewhat weaker 
posterodorsal apical bristle. Mid femora with an almost com¬ 
plete row of posterior to posteroventral bristles, with a pre- 
apical posterodorsal and posterior bristle. Mid tibiae with three 
median posterior and a subapical posterior bristle. Hind femora 
with a complete row of strong, closely placed, anteroventral and 
posteroventral bristles. Hind tibiae with two median anterodor¬ 
sal and three or four weaker anteroventral bristles. 

Wings yellowish hyaline, with a very faint dark area extending 
from subcosta to apex of first vein and extending posteriorly to 
the latter vein. The cross veins with an indistinct cloud. Pos¬ 
terior cross vein almost straight. Costal setulae and thorns 
scarcely developed. Calyptrae hyaline; halteres pale brown, 
the base of knobs somewhat darker. 

Abdomen brownish black, gra 3 dsh pruinescent. The base of 
second, third, and fourth visible tergites with a small, sub-round 
central spot, the clothing setulae inserted in small dark spots. 
When viewed from the side, first, second, and third visible ter¬ 
gites with a dark apical margin. Third tergite with one or two 
lateral discal and apical bristles; fourth with an irregular row of 
subbasals, discals, and apicals. Basal sternite setulose, the 
others with well-developed apical bristles. 

Female: Length 5.5 mm. Similar to the male, differing from 
it in having the front at vertex 0.3 of head width, the sides sub¬ 
parallel. Frontal vittae black, reddish at base of antennae. 
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With a complete row of parafrontal bristles and a few shorter 
setulae beside them, the strongest parafrontal, the anterior 
ocellar, inner, and outer vertical bristles subequal, the postocel- 
lars 0.5 as long and strong. Palpi more broadened throughout. 
Mid femora with the posteroventral bristle shorter and occupy¬ 
ing the basal half to two-thirds. Hind femora with the ventral 
bristles shorter and only well developed at apex of anteroventral 
surface. Posterior cross vein more curved. The apical row of 
bristles on apical abdominal tergite not so long and strong. 

Type Material: Holotype, male; allotype, female; and 
paratype, female; Caracas, Venezuela, May 23, 1943 (F. M. 
Snyder). 

Neomuscina atincta, new species 

Male: Length 6 mm. Similar to nudistigma. Head more 
brownish. Front at narrowest part about as wide as diameter of 
anterior ocellus; parafrontals subcontiguous. In profile, junc¬ 
ture of parafacials and parafrontals only slightly longer than 
greatest diameter of arista, narrowed to 0.5 this width below. 
Anterior ocellar bristles not nearly so long and strong as the 
strongest parafrontal bristles. Third antennal segment 2.6 
times as long as second. 

Thorax as in nvdistigma, the humeri and other parts of thorax 
less extensively fulvous. 

Legs brownish yeUow, the femora except apices black, the 
posterior four tibiae darker. Bristled as in nudistigma, but with 
the anteroventral bristles on hind femora less numerous and 
shorter towards base, and with only three or four posteroventral 
bristles at base. 

Wings entirely hyaline. Abdomen less brownish. 

Female: Length 6 mm. Similar to the male, shaped and 
bristled as in female of nudistigma, but the front about 0.27 of 
head width. Hind femora with only two or three strong bristles 
towards apex of anteroventral surface. 

Type Material: Holotype, male, Barro Colorado Island, 
Canal Zone, October, 1942 (J. Zetek); allotype, female, Higuito, 
San Mateo, Costa Rica (Pablo Schild); both in the United 
States National Museum. 

Neomuscina nudinervis (Stein) 

Cyrtoneurina nudinervis, Stein, 1918, Ann. Hist. Nat. Mus. Natl. Hungarici, 
vol. 16, p. 226. 

Neomuscina nudinervis, Malloch, Ann. Mag. Nat. Hist., ser. 9, vol. 16, p. 92. 
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Male: Length 6 mm. Quite similar in general habitus and 
coloring to nudistigma. Head similarly colored. Front at 
narrowest not so wide as diameter of anterior ocellus. Para- 
facials and parafrontals at narrowest not so wide as greatest 
diameter of arista. At their juncture, the parafacials and para¬ 
frontals are 2.5 times as long as the greatest aristal diameter. 
The parafrontal bristles on apical half and the anterior and pos¬ 
terior ocellar bristles are subequal in length, and inner and outer 
vertical bristles are smaller. Palpi are not broadened. 

Thorax colored and bristled as in midistigma, but with a single 
pair of intra-alar bristles on each side, and the pra is short but 
distinct. Posterior spiracle not darker than the anterior one and 
with several setulae on the posteroventral corner. 

Legs dark, only the apex of fore femora, basal half to two- 
thirds of fore tibiae with the apex of mid femora and apical fourth 
of hind femora fulvous to yellow. Mid femora with the ventral 
bristles fine on basal half and with a pre-apical dorsal, postero- 
dorsal, and posterior bristle. Hind femora with the posteroven¬ 
tral bristles longer, more widely spaced, and confined to basal 
two-thirds. Hind tibiae with a single, median, anterodorsal 
bristle and a few more well-developed anterodorsal setulae 
basad to the strong median bristle. 

The spot at apex of subcosta is slightly darker and distinct 
only to the apex of first wing vein. 

Base of abdomen lighter in ground color and with the apical 
dark tergal marks broader and more distinct. 

Otherwise as in nudistigma. 

Female: Length 6 mm. Similar to the male and to the fe¬ 
male of the preceding species, differing from them in having the 
front at vertex 0.22 of head width, parallel sided. Only the post- 
ocellar bristles less well developed. Bristles on the basal one- 
third of posteroventral surface of hind femora are shorter. The 
apical row of bristles on fourth visible tergite undeveloped and 
the others much shorter than in the other species. 

Specimens Examined : Eighty-one males and 74 females from 
Moca Guatalon, Guatemala; San Salvador, El Salvador; 
Higuito, San Mateo, Costa Rica; David, Barro Colorado Island, 
Panama; Balboa, Panama Canal Zone; and Caracas, Venezuela. 

Many of the specimens from Barro Colorado Island bear 
labels “Formes sp.” and “bred from Polyporaceae.” 

Stein describes this species from a male in Bezzi’s collection 
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from Cordoba (Mexico?). Malloch records it from Demerara, 
British Guiana. 

As in most species of Neomuscina having darkened clouds in 
the wings, teneral specimens lack the clouds or have them very 
faint and indistinct. In the above series, there are two specimens 
which have only two preapical bristles on the mid femora. 
They will run with difficulty to mediana, but may be readily 
separated from that species by the presence of black setulae 
among the flap-like covering of hairs of the posterior thoracic 
spiracle, as well as darker thoracic color. 

Neomuscina nudinervis fulva, new subspecies 

Male: Length 5 mm. Anterior one-fourth of parafrontals, 
parafacials, and cheeks and peri-oral region yellow, grayish 
pruinescent, remainder of head black, grayish pruinescent. 
Front at narrowest part about as wide as diameter of anterior 
ocellus. The very narrowest part about as wide as diameter of an¬ 
terior ocellus. The very narrow parafrontals narrowly contigu¬ 
ous. The parafrontal bristles longest on the noncontiguous por¬ 
tion and very short and directed forward on the posterior portion. 
Outer vertical, anterior, and posterior ocellar bristles weakly de¬ 
veloped, inner verticals not distinguishable. Antennae in¬ 
serted opposite middle of eyes, descending to opposite lower 
margin of eyes. Facial ridge setulae in a single series extending 
to about opposite middle of third antennal segment. Antennae 
and palpi yellowish. Longest aristal hairs about as long as the 
comparatively narrow third antennal segment. Proboscis 
brown, subshiny. 

Thorax brownish fulvous, the disc distinctly darker brown, 
brownish gray pruinescent. Marked as in similata but with the 
lanceolate apical scutellar spot extending only to about the 
middle of scutellar disc. Bristled as in nudinervis. 

Legs fulvous, bristled as in nudinervis. Fore tibiae with a very 
weak, median, anterodorsal setula. Hind femora with a com¬ 
plete row of strong anteroventral bristles and a row of postero- 
ventral bristles on basal half. 

Wings marked as in nudinervis. 

Abdomen castaneous, grayish pruinescent, with an indistinct 
dark basal spot at center of second and third visible tergites. 
The clothing setulae inserted in shiny dark spots. With a few 
moderately well-developed, lateral, discal, and apical bristles on 
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third visible tergite and with a complete row of discal and weaker 
apical bristles on apical tergite. Basal sternite setulose, others, 
except fifth, with moderately developed apical bristles. 

Female; Length 6.5 mm. Similar to the male, differing from 
it in having the head as in nigricosta. Thorax with a pair of 
intra-alar bristles on each side. Legs as in male, but the antero- 
ventral and posteroventral bristles on hind femora weaker, never¬ 
theless well developed. Only the discal row of bristles on the 
apical tergite well developed, the other abdominal tergal bristles 
much weaker. 

Type Material: Holotype, male, and allotype, female, 
Villarica, Paraguay, July, 1937 (F. Schade). Paratypes: Two 
males and one female, topotypical; one male, Rio de Janiero, 
Brazil, November 24, 1933 (H. Souza-Lopes); one female. Nova 
Teutonia, Brazil, latitude 27° 11' S. and longitude 52° 23' W., 
April 6, and one male, April 14, 1939 (Fritz Plaumann). 

Neomuscina instabiUs, new species 

Male: Length 5 mm. Head 2.25 times as high as long, 
fulvous, brownish gray pruinescent. Back of head to lower level 
of eyes blackish, grayish pruinescent. Front at narrowest part 
as wide as diameter of anterior ocellus. The parafrentals con¬ 
tiguous at middle. In profile, juncture of parafacials and para- 
frontals about 0.5 as long as width of third antennal segment, 
the parafacials narrowed below. Cheeks as high as width of 
third antennal segment; a row of five to seven parafrontal 
bristles of moderate length which are continued to beginning of 
the narrowest portion of front, the remainder of the parafrontals 
with a row of very short setulae which are about half as long as 
the smallest anterior group of parafrontals. Inner and outer 
vertical and the anterior and posterior ocellar bristles short, sub¬ 
equal. Facial ridges with the very short setulae inserted to 
about level of aristal insertion. Antennae fulvous, the apical 
portion of third segment occasionally slightly darker. Antennae 
inserted opposite center of eyes, extending to slightly below the 
lower level of eyes. Third antennal segment 3.0 times as long as 
second. Longest aristal hairs as long as width of third antennal 
segment. Palpi yellowish, slightly infuscated on basal one- 
fourth; proboscis brownish black, shiny. 

Thorax black, yellowish gray pruinescent. Humeri and apex 
of scutellum with a variable portion of postalar callosity brownish 
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fulvous. Disc with two narrow brown vittae which extend from 
anterior part of thorax to about opposite the second postsutural 
dorsocentral and two broader lateral vittae, broadly interrupted 
at the suture, which extend to level of posterior intra-alar bristle. 
Dorsoccntrals 2:4, anterior two postsutural dorsocentral bristles 
somewhat shorter than the posterior two; intra-alars 1; pra 
minute or absent. Scutellar setulae descending onto ventral 
surface only at base. H3rpopleura with setulae only above base 
of hind coxae; without setulae among the fiap-like covering of 
hairs of the posterior thoracic spiracle. 

Apices of femora and tibiae fulvous to fulvous brown, re¬ 
mainder of legs brown to brownish black. Fore femora, normal. 
Fore tibiae with or without a very weak, scarcely distinguishable, 
median, anterodorsal setula, the apical dorsal and posteroven- 
tral bristles equal, stronger than the moderately well-developed 
posterodorsal bristle Mid femora with a row of three to five 
ventral to posteroventral bristles on basal half, and with a pre- 
apical dorsal posterodorsal and posterior bristle. Mid tibiae 
with two to four posterior bristles. Hind femora with a com¬ 
plete row of anteroventral bristles and a row of posteroventral 
bristles on basal half to two-thirds. Hind tibiae with one 
median anterodorsal, and two or three weaker anteroventral 
bristles. 

Wings very pale brownish hyaline. Cross veins not infuscated. 
Posterior cross vein almost straight, costal setulae and thorns 
scarcely developed. Calyptrae hyaline, margins slightly yellow¬ 
ish. Haltcres yellow. 

Abdomen dark brown to black except the basal portion of 
first visible tergite which is yellow to fulvous. Apices of first to 
third tergites with a dark transverse band and with a median 
spot on second and third tergites; the spot on second subcon¬ 
fluent with the apical band. Frequently with a grayish pruines- 
cent patch at juncture of spot and band. The clothing setulae 
inserted in dark spots surrounded by dense grayish pruinescence; 
with two to four lateral apical bristles on third visible tergite and 
a complete row of subbasal, discal, and apical bristles on fourth 
segment, the latter weakest. Basal sternite setulose, others with 
moderately developed apical bristles. 

Female: Length 5.5 to 6.5 mm. Similar to the male. Front 
black, fulvous at base of antennae; at vertex front 0.25 of head 
width, parallel sided. With a complete row of alternating weak 
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and strong parafrontal bristles and with some very weak 
setulose hairs laterad to them. The stronger parafrontal, an¬ 
terior ocellar, inner and outer vertical bristles subequal; the 
postocellars shorter and finer. The darker portions of the palpi 
and third antennal segment more distinct; the palpi slightly 
broader. Thorax with fulvous portion more extensive, especially 
at humeri. Intra-alars 2. Legs darker colored. The apical 
lateral bristles on third abdominal tergite and the apical row on 
the fourth are scarcely developed. 

Type Material: Holotyp>e, male, and allotype, female, 
David, Republic of Panama, August 29, 1943. Paratypes: 
Thirteen males and nine females, topotypical; one male and one 
female, Balboa, Panama Canal Zone, June 12, 1943; two males 
and three females. Port of Spain, Trinidad, September 29, 1943; 
one male and one female. May 14, one male, February 5 to 24, 
1943, Natal, Brazil. (All F. M. Snyder.) 

Additional specimens in rather poor condition seen from 
Barro Colorado Island, TabemiUa, and El Cermeno, Panama. 

It is possible that this species is stabilis Stein (1911, p. 80) 
which I have not seen. Until the type can be examined, I have 
considered the above described species distinct on the basis of 
lighter colored legs, more numerous bristles on the mid tibiae 
and on the anteroventral and posteroventral surfaces of hind 
femora. 


Neomuscina schadei, new species 

Male: Length 5 to 5.5 mm. Very similar in structure to 
instabilis. The anterior parafrontal bristles are usually four to 
six in number. Parafrontals are very narrowly separated along 
their entire length. 

Thorax fulvous brown, grayish yellow pruinescent, the humeri 
and scutellum practically concolorous with disc. With four 
brown longitudinal vittae. Bristled as in instabilis but with 
intra-alars 2. 

Legs entirely fulvous, occasional specimens with slight 
brownish tinge towards base of posterior femora. 

Abdomen as in instabilis, but ground color is more fulvous 
brown. 

Female: Length 5 to 5.75 mm. Similar to the male, differs 
in having front at vertex 0.25 of head width, parallel sided. 
Colored and bristled as in female of instabilis, but third antennal 
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segment not so distinctly darkened apically. With two intra- 
alar bristles. Legs with the femora slightly more brownish. 

Type Material: Holotype, male; allotype, female; para- 
types, 12 males and nine females; all Villarica, Paraguay, June, 
1937 (F. Schade). 

Stein described Mydaea dorsipunctata (Stein, 1918, p. 215) 
from several females from Oxaca and Tapachula, Mexico, in 
Bezzi's collection. Schadei agrees with it in many respects, but 
until the type can be examined the two species are considered as 
distinct, mainly upon geographical distribution. 

Neomuscina similata, new species 

Female: Length 6 mm. Very similar to nigricosta, differing 
from it in having the frontal vitta black, except at the extreme 
apex; back of the head to almost lower margin of eyes black, 
grayish pruinescent; the proboscis shiny blackish brown. 

Thorax as in nigricosta but with the vittae broader, darker and 
the median pair of vittae extending onto the scutellum as a pair 
of subshiny triangular marks, so that there appears to be a long, 
lanceolate yellow spot from apex to the base of scutellum. 

Legs infuscated, the coxae, apical half of fore femora, and 
apices of mid and hind femora fulvous. Bristled as in nigricosta 
except that the mid femora has a pre-apical dorsal bristle in ad¬ 
dition to the usual pre-apical posterior and posterodorsal one; 
hind femora with the basal anteroventral and posteroventral 
bristles more well developed and hind tibiae with three median 
anteroventral bristles. 

Wings with the costal cloud reduced to a darkened area at 
apex of first wing vein and entirely enclosed within the marginal 
cell and another less extensive one at apex of second vein. Cross 
veins distinctly infuscated. 

Base of abdomen with the fulvous spots replaced by smaller, 
indistinct brownish areas. 

Type Material: Holotype, female. Port of Spain, Trinidad, 
September 29, 1943 (F. M. Snyder); paratypes: one female, 
topotypical; two females, Caracas, Venezuela, May 23, 1943 
(F. M. Snyder), and Quebrada Secca, Venezuela. 

Keomuscina neosimilis, new species 

Male: Length 6 mm. long. Head yellow, grayish pruines¬ 
cent, cheeks brownish and back of head from top to lower one- 
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fourth darkened. Front at narrowest part as wide as diameter of 
anterior ocellus. The parafrontals contiguous, the frontal vitta 
is reduced to a triangular portion beyond ocelli and at base of 
antennae. With about four pairs of anterior and six to eight 
pairs of posterior parafrontal bristles, the latter forwardly 
directed. Anterior ocellar, inner and outer vertical bristles sub¬ 
equal, 0.75 as long as the strong pair of pre-apical parafrontal 
bristles. In profile, juncture of parafacials and parafrontals 
0.33 as long as width of third antennal segment, slightly nar¬ 
rowed below. Setulae on facial ridges continued to opposite in¬ 
sertion of arista. Antennae yellow, apex slightly fulvous; third 
segment 2.6 times as long as second. Longest aristal hairs as 
long as width of third antennal segment. Palpi pale yellow. 
Proboscis brown, lighter towards apex. 

Thorax brownish fulvous, yellowish white pruinescent, with 
four distinct vittae. Pleura and apex of scutellum fulvous. 
Dorsocentrals 2:4; pra very short; notopleura with only one or 
two setulae adjacent to the anterior bristle. Scutellar setulae 
descending onto ventral surface at basal lateral angles; intra- 
alars 1; hypopleura with hairs in front of spiracle and above hind 
coxae. Posterior thoracic spiracle without interspersed simple 
setulae. 

Legs fulvous. Fore femora normal. Fore tibiae with a weak 
median anterodorsal bristle, the apical dorsal, posterodorsal, and 
posteroventral one strong, of the three the posterodorsal bristle 
is shortest. Mid femora with about six ventral bristles on basal 
half and with a pre-apical dorsal, posterodorsal, and posterior 
bristle. Hind femora with a complete row of anteroventral 
bristles and a row of posteroventral ones on basal one-half to two- 
thirds. Hind tibiae with one median anterodorsal and three 
anteroventral bristles; the setulae along anterodorsal surface 
slightly longer and more hair-like. 

Wings hyaline, with a spot at apex of subcosta which is sub¬ 
confluent with the cloud around anterior cross vein and another 
around the slightly curved posterior cross vein. Calyptrae 
white. Halteres pale. 

Basal two visible abdominal segments fulvous, others dark 
brown to black, bluish gray pruinescent; with an indistinct 
apical dark band on first two tergites and with a dark central 
basal spot on second and third tergite, the spot on third tergite 
scarcely distinguishable. Fourth tergite with about three discal 
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and apical bristles and with a row of discal, subapical, and apical 
bristles. Basal sternite setulose. 

Female : Length 6 mm. Similar to the male. Front at vertex 
0.31 of head width, narrowed anteriorly to 0.26. Frontal vitta 
fulvous on anterior one-third, dark behind. With a complete 
row of strong parafrontal bristles. 

Thoracic dorsum more fulvous and with less dense pruinescence. 
Intra-alars 2. Mid tibiae with two to three posterior bristles 
and the anteroventral and posteroventral bristles on hind tibiae 
more widely spaced. Third abdominal tergite without lateral 
discal bristles. 

Type Material: Holotype, male. Nova Teutonia, Brazil, 
latitude 27° 11' S., longitude 52° 23' W., June 4, 1939 (Fritz 
Plaumann); allotype, female, Villarica, Paraguay, July, 1937 
(F. Schade); paratype, one female, same data as allotype. 

Neomuscina currani, new species 

Male: Length 5.5 mm. Head yellow, silvery pruinescent; 
cheeks slightly orange, and back of head from top to lower two- 
thirds darkened. Front at narrowest part not quite so wide as 
diameter of anterior ocellus. Parafrontals contiguous on 0.5 
their length. In profile, only the juncture of parafacials and 
parafrontals visible, and only as long as greatest aristal diameter. 
With three or four pairs of anterior parafrontal bristles, only the 
subapical one well developed. The remainder of parafrontals 
with about seven pairs of forwardly directed bristles, which are 
as long as the length of the anterior ocellar bristles and the para¬ 
frontal bristles except the strong subapical pair. Cheeks almost 
as high as width of third antennal segment. Facial ridges with 
pale, scarcely visible hairs to opposite middle of third antennal 
segment. Antennae pale yellow, inserted opposite lower 0.4 of 
eyes, extending to opposite their lower level. Third antennal 
segment 2.25 times as long as second. Longest aristal hairs as 
long as width of third antennal segment. Palpi pale yellow. 
Proboscis shiny light brown. 

Thorax fulvous brown, humeri slightly and apex of scutellum 
lighter colored, densely grayish pruinescent, presuturally with 
two narrow brown vittae and postsuturaUy with four, the 
broader lateral pair narrowly join a prescutellar median pair. 
Dorsocentrals 2:3; intra-alars 2; pra 0.5 as long as posterior 
notopleural bristle; scutellar setulae descending onto ventral 
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surface at basal lateral angles. Hypopleura haired in front of 
spiracle and above hind coxae. Posterior thoracic spiracle with¬ 
out interspersed simple setulae. 

Fore legs fulvous, mid and hind legs brown. Fore femora 
normal. Fore tibiae with a very short, median, anterodorsal 
setula, apically with one strong dorsal and posteroventral bristle, 
the apical posterodorsal bristle much reduced, scarcely dis¬ 
tinguishable from the clothing setulae. Mid femora with one or 
two small, median, anterior, bristle-like setulae, a row of fine, 
ventral bristles on basal half and with one pre-apical dorsal, 
posterodorsal, and posterior bristle. Mid tibiae with two strong 
median posterior bristles and two or three much shorter ones on 
apical one-fourth. Hind femora with three moderately strong, 
anteroventral bristles on apical one-third and some shorter and 
finer ones on basal two-thirds, with two or three fine setulae on 
basal one-third of posteroventral surface, only the apical antero¬ 
ventral bristles are as long as femoral diameter. Hind tibiae with 
two anterodorsal and three anteroventral bristles near middle. 

Wings pale brownish hyaline. With distinct clouds over both 
cross veins and another from apex of subcosta to apex of second 
vein posteriorly to second vein. Third vein with a single setula 
on ventral surface beyond node. The fourth vein a little more 
gently curved than in other species. Calyptrae yellowish white; 
halteres yellow. 

Abdomen as in macrops except the base of first and second 
visible tergites are slightly fulvous. The tergal bristles weaker. 

Female: Length 5.5 mm. Similar to the male. Front at 
vertex 0.27 of head width, parallel sided, with a row of five 
strong, parafrontal bristles, the posterior two pairs backwardly 
and outwardly directed. Front black, fulvous only at base of 
antennae. Ttod antennal segment slightly darkened apically. 
Thorax more uniformly quadrivittate. The apical posterodorsal 
bristle on fore tibiae well developed. Ventral bristles on mid 
femora and the apical anteroventral bristles of hind femora 
stronger, while the basal anteroventral bristles of hind femora are 
much weaker. The curvature of the fourth wing vein is more 
abrupt. The fulvous color of the abdomen is limited to a very 
small area on basal tergite. 

Type Material: Holotype, male, Barro Colorado Island, 
February 19,1929 (C. H. Curran); allotype, female, topotypical, 
February 21, 1929 (C. H. Curran). 
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This species appears to be midway between the typical 
Neomuscina and Spilopteromyia^ as illustrated by the single 
setula on the ventral surface of the third wing vein. 

Neomuscina (Spilopteromyia) apicata (Stein) 

Spilogaster apicata Stein, 1904, Ann. Hist. Nat. Mus. Natl. Hungarici, vol. 2, 
p. 422. 

Spilopteromyia apicata, Mallocii, 1921, Ann. Mag. Nat. Hist., set. 9, vol. 8, p. 
442. 

This species from Vilcanota, Peru, was described from a female 
in the Budapest Museum. Malloch recorded it from Colombia 
when he made it the genotype of Spilopteromyia; his specimens 
are deposited in the British Museum (Natural History). I have 
not seen these specimens nor any other which I consider to be 
conspecific. Dr. van Emden kindly communicated the fact that 
Malloch’s specimens have one setula above and below on junc¬ 
ture of first and second wing veins; minute hairs on the sub- 
triangular portion of hypopleura above hind coxae; and an 
anterodorsal, dorsal, posterodorsal, and posterior pre-apical mid 
femoral bristle. 

Stein states that the front at base of the antennae is quite 
narrow for a female, being at most two-thirds as wide as the eye. 
The antennae and palpi are yellow. Dorsocentrals are 2:4; 
acrosticals 0:1; pra very short. The legs are blackish brown, the 
tips of the femora below are yellowish. The hind tibiae have one 
anterodorsal and two to three anteroventral bristles. The costal 
area of the wing to the tip except for a small clear space beyond 
first vein is brown and the cross veins are broadly infuscated. 
The calyptrae are white and the halteres are yellow. The species 
is 7.5 to 8 mm. long. 

Neomuscina (Spilopteromsda) atincticosta, new species 

Male: Length 5.5 to 6 mm. Head yellow, brownish yellow 
pruinescent. Front at narrowest point not wider than distance 
across posterior ocelli inclusive. Parafrontals contiguous; with 
a complete row of parafrontal bristles extending to opposite an¬ 
terior ocellus. The anterior pair of parafrontal bristles only 
slightly longer than others and about as long as the anterior 
ocellar bristles, not so robust as the vibrissae. Inner and outer 
verticals not longer than other parafrontal bristles. Juncture of 
parafacials and parafrontals not so long as width of third anten- 
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nal segment, narrowed below. Cheeks 1.5 as high as width of 
third antennal segment, narrowed below. Facial ridges with a 
single row of short, fine setulae reaching to slightly below aristal 
insertion. Palpi yellow. Antennae yellow, inserted at slightly 
below middle of eye, reaching almost to lower margin of eye. 
Third joint 2.25 times as long as second, longest aristal hairs as 
long as width of third antennal segment. 

Thorax fulvous, with grayish pruinescence. Dorsocentrals 
2:4; acrosticals 0:1; intra-alars 2; pra as long as posterior 
notopleural bristle. Scutellar setulae descending onto ventral 
surface. Propleural and stigmatal bristles weakly duplicated. 
Sternopleurals 1:2 or 1:3. 

Legs fulvous. Fore femora normal. Fore tibiae bare at 
middle. Mid femora with a row of ventral bristles on basal half, 
with a pre-apical dorsal, posterodorsal, and posterior bristle. 
Mid tibiae with three median posterior bristles. Hind femora 
with a complete row of long, fine, anteroventral and a row of 
posteroventral bristles on basal half. Hind tibiae with one 
median anterodorsal and three finer anteroventral bristles. 

Wings hyaline, slightly yellowish at base, anterior cross vein 
only infuscated. Costal thorn and setulae scarcely developed. 
Posterior cross vein gently curved. Third vein with several 
setulae beyond node on ventral surface. Calyptrae hyaline with 
deep brown margins. Halteres yellow. 

Abdomen fulvous, grayish pruinescent, the apical segments 
darker bluish brown. With an indistinct darker dorsocentral 
vitta. All setulae inserted in darker spots. One or two pairs of 
well-developed lateral apical bristles on second and third visible 
tergites and with a row of strong discal and apical bristles on 
apical tergite. Basal sternite setulose. Fifth stemite moderately 
cleft. 

Type Material: Holotype, male, and paratype, male, Nova 
Teutonia, Brazil, latitude 27° 11' S., longitude 52° 23' W., July 
5,1939 (Fritz Plaumann). 

Neomuscina (Spilopteromyia) tinctiaervis (Stein) 

Mydaea tinctinerois Stein, 1918, Ann. Hist. Nat. Mus. Natl. Hungarici, vol. 

16, p. 220. 

I am uncertain whether this species, which was described from 
Santa Catharina and Sao Paulo, Brazil, belongs in this segre¬ 
gate. Stein mentions that the third wing vein has short setulae 
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at the base, but does not state whether they are on the dorsal or 
ventral surface or both. He compares it with injiexa, which, if I 
have identified it correctly, belongs to Neomuscina, sensu 
stricto. 
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THE IDENTITY OF APHELORIA CORIACEA 
(DIPLOPODA, XYSTODESMIDAE) 

By Richard L. Hoffman^ 

The precise identity of the milliped Apheloria coriacea (Koch) 
has apparently never been satisfactorily established. In fact 
there is evidence that some recent writers have applied the name 
to at least two different species. This confusion is due largely to 
the fact that no usable description of the species has been pub¬ 
lished, and the male gonopods, which provide the most reliable 
diagnostic features, have not been illustrated. 

Since the time of the original description of the species in 1847, 
the name coriacea has been generally accepted by milliped 
workers. Two notable exceptions obtain in Dr. H. C. Wood and 
Dr. Carl Attems, both of whom seem to have overlooked the de¬ 
scription of the species. Attems’ recent monograph of the 
polydesmoiddiplopods (1937-1939) includes(Wood), 
a name which was shown by B oilman to be a synonym of 
coriacea as long ago as 1888. 

The purpose of the present paper is to provide a detailed de¬ 
scription of the species, as well as to illustrate the male and 
female gonopods. 

From the original description, little information of diagnostic 
value can be gathered beyond the size and color pattern, but 
fortunately a type locality is mentioned —'^Virginieny There 
is only one known xystodesmid in Virginia (and near-by states) 
to which Koch’s description could apply. It seems reasonable to 
assume that the original types were collected in eastern Virginia, 
where so far only this one xystodesmid has been found. The 
types of coriacea are apparently lost, and neotypes are herein 
designated to form the basis of the following descriptions. 


1 Miller School of Biology, University of Virginia, Charlottesville 
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A thorough treatment of the genus Apheloria is now in 
preparation but will not be completed for some time; hence the 
present information is published separately for the benefit of 
other workers. 

APHELORIA CHAMBERLIN 

Apheloria Chamberlin, 1921, Canadian Ent., vol. 53, p. 231 {Fonlaria montana 
BoUman, generotype). 


Apheloria coriacea (Koch) 

Figures 1-4 

Fontaria coriacea Koch, 1847, System der Myriapoden, p. 141. 

Polydesmus {Fontaria) corrugatus Wood, 1864, Proc. Acad. Nat. Sci. Phila¬ 
delphia, p. 7. 

Type Locality: “Virginien,” here restricted to Swann’s 
Point Plantation, 6 miles north of Surry Court House, Surry 
County, Virginia; across the James Biver from Jamestown 
Island. 

Type Specimens: Neoholotype male and neallotype female 
deposited in the collection of the American Museum of Natural 
History; a neoparatype male in the United States National 
Museum, No. 1832; and one in the writer’s collection, No. 15; 
all were collected on April 20, 1947, by R. L. Hoffman and J. 
P. E. Morrison. 

Diagnosis : A large member of the genus, characterized by the 
color pattern and by the configuration of the gonopods. The 
dorsum blackish with keels red and posterior margins of tergites 
yellow; lateral process of telopodite of male gonopod repre¬ 
sented by a slightly elevated transverse ridge across the cephalic 
portion of the base, bearing a slender, curved, mesocaudally 
directed spine; distal end of telopodite blade curved laterad. 

Description of Neoholotype: Body robust, length 39, 
width 9.5 mm.; sides subparallel, segments 5 through 15 of 
nearly full width; body tapering abruptly cephalad, more 
gradually caudad. Tergites well arched, keels wide, continuing 
slope of dorsum. 

Collum crescentic in dorsal aspect, caudolateral edges taper¬ 
ing cephalad; lateral marginal ridges distinct. 

Segments 2 through 4 subsimilar, caudal margin of tergites 
straight, caudal edges of keels swept forward, smoothly rounded; 
marginal thickenings present but poorly defined. 
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Segments 5 through 15 generally similar, caudal margins of 
keels slightly produced caudad, caudolateral corners of keels pro¬ 
duced into small pointed lobes; sides of keels smooth, rounded; 
cephalolateral corners broadly rounded. Dorsal marginal thick¬ 
enings very prominent, smooth in contrast to the granular upper 
surface of the keel and strikingly coriaceous dorsum. Suture be¬ 
tween prozonites and metazonites prominent, surface of former 
smooth. 

Segments posterior to twelfth agree with those preceding, but 
with keels becoming increasingly produced caudad, and entire 
segments becoming narrower; keels of nineteenth are largely 
elongated, broadly oval lobes which are longer than the tergite at 
midline. 

Anal segment triangular in dorsal aspect, tip slightly trun¬ 
cated, two subterminal lateral setiferous tubercules. Anal valves 
inflated, very smooth, the setiferous tubercules almost obsolete; 
mesial ridges very prominent. Pre-anal scale broadly triangular. 

Bases of last pair of legs in contact. All sternites smooth, 
glabrous, not produced noticeably at the bases of the legs; 
those between the third, fourth, and fifth pairs of legs with small, 
rounded lobes. Prefemora and femora bearing large sharp spines. 
Terminal tarsal joint equal to proximal two, much shorter than 
femur; tarsi sparingly hirsute. 

Gonopods protruding from a large ovoid aperture. At rest, 
the appendages are retracted snugly against the sternites and the 
telopodite blades lie together, often interlocked. When in use, 
the gonopods are protruded so that the axes of the telopodite coil 
are parallel with the median axis of the body with the distal end 
of the blade cephalad. Directions referred to in connection 
with the gonopods are derived from the appendage in this 
position. 

Mesial process a large, rounded, very setiferous shoulder. 
Lateral process represented by a conspicuous, flattened, mesially 
elevated ridge projecting obliquely transverse across the 
cephalic portion of the gonopod, bearing a long, slender, meso- 
caudaUy directed spine just below its highest portion. Blade of 
telopodite bent into a nearly complete circle, in one plane except 
the distal eighth, which is bent laterad. A conspicuous groove be¬ 
tween the lateral and mesial processes, commencing at the inner 
termination of the former and continuing up the lateral edge of 
the telopodite blade. At the base of the lateral process is a deep 
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depression, this connected by the “solenite”^ to the coxal joint of 
the appendage. For details of the gonopods, consult figures 1 
and 2, from which some of the setae have been omitted in the in¬ 
terests of clarity. 

Second pair of legs with the usual cylindrical, distally truncate 
seminal lobes. Pregenital limbs more hairy than the postgenital, 
their femora without spines. 

Color (from living specimen) as follows: Tergites glossy 
dark brown, almost black, caudolateral portions of keels rose 
pink, posterior margins of tergites with bright, lemon yellow 
cross bands which touch the reddish keels without grading 
into them. Head tan in front, antennae somewhat darker. 
Under parts in general yellowish tan, sternites slightly darker. 

Description of Neallotype: Agreeing in most respects 
with the male; differing in the following respects: body broader, 
more compact, tergites more arched, marginal ridges of keels 
not especially distinct and upper surface of keel not different in 
texture from rest of dorsum. Length 35.5, width 8.6 mm. 

Gy nopods ^ relatively large, composed of the following parts: 
an irregularly shaped, box-like receptacle, somewhat triangular 
in lateral aspect and longer than high; containing a retractable 
pair of long, slender, opposable valves, hinged at the cephalic end 
and capable of being withdrawn into the base. These parts are 
strongly chitinous and situated on the end of a protrusible sac of 
sclerotized tissue. The gynopods are shown in figures 3 and 4. 

Color pattern similar to that of the male, but cross bands 
wider and expanded at midline into small, semicircular yellow 
spots. 

Range: Exact limits of the range are not yet known with 
certainty. Specimens have been examined from Virginia, Mary¬ 
land, Pennsylvania, New York, Ohio, West Virginia, and In¬ 
diana. Various literature references (not wholly trustworthy) 
report the species from North Carolina and Kentucky, in the 
south, and Michigan in the north. Numerous range extensions 
and refinements can be expected in the future following ad¬ 
ditional field work. 

^ The “hiifthornchen’’ of German workers. The term “solenite’* is here tenta¬ 
tively employed pending refinement of a better termmology. 

2 A term tentatively used instead of the customary ''vulvae ” It is felt that 
''vulvae” should apply strictly only to the parts herein referred to as “valves” and 
that the term “gynopod” is a somewhat more meaningful one. 
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Remarks: Judging from the large number of specimens that 
have found their way to museum collections, coriacea must be the 
commonest member of the genus. The color pattern is almost 
diagnostic in itself, but is approximated in a few other eastern 
xystodesmids in Apheloria and other genera. 

It should be mentioned here that bleached museum specimens 
cannot at present be infallibly determined as coriacea. Certain 
other members of the genus possess gonopods which are almost 
identical, and distinctions can be made only on the basis of color 
pattern. Some of these forms are A, montana (Bollman), roanea 
Chamberlin, and tigana Chamberlin. 
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NOTES. ON SOME PLOCEIDAE FROM 
WESTERN ASIA' 

By Charles Vaurie 
INTRODUCTION 

In 1937 the American Museum of Natural History began to 
receive from Dr. Walter Koelz very large series of birds collected 
during his travels in various parts of India, Afghanistan, and 
Persia. So far, some 25,000 skins have been received, the earli¬ 
est ones dating from the end of 1936 and the most recent ones 
from the end of November, 1947. The size of this collection is 
remarkable and speaks highly for the industry of Dr. Koelz, 
particularly when one considers that during this time he was 
engaged in other pursuits, notably the collecting of botanical 
specimens. 

Dr. Koelz has very generously offered to the workers of the 
American Museum the privilege of studying this magnificent lot 
of fresh material. The results will be published in a series of 
reports, of which this is the first. The customary itinerary is 
omitted as some of its details remain to be checked. 

I appreciate the opportunity given by Dr. Koelz to work on his 
great collection. I have received much friendly help in every 
way from Dr. Ernst Mayr and I am deeply grateful for his 
advice and interest in this study. I am also grateful to Mr. Jean 
Delacour and Dr. James P. Chapin for valuable suggestions. 

THE GENUS PETRONIA 

Despite the fact that various authors have in the past, at one 
time or another, merged Gymnoris and Carpospiza under Pe- 


^ Notes from the Walter Koelz Collections, Number 1. 
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tronia, Hartert, although admitting that Gymnoris was not actu¬ 
ally very distinct from Petronia and could very easily be merged 
with it, has continued, as well as some later authors, to observe 
the separation of the Rock Sparrows into the three genera, two 
of which, Petronia and Carpospiza, are monotypic. 

Carpospiza is intermediate in every way between Petronia and 
Gymnoris. That is perhaps best shown by the shape of the bill, 
but there are other points of similarity such as the presence in 
Carpospiza of white tips on the tail feathers as in Petronia. The 
difference between the shape of the bill of Carpospiza and that of 
Gymnor:s is not very great, and the general body coloration can 
be identical in females of Carpospiza and Gymnoris. We have 
adult females of the western race of Gymnons (ocmdentalis) that 
match perfectly the pale sandy color of female Carpospiza. These 
specimens lack the yellow throat patch, and the trace of rust on 
the lesser wing coverts is so faint that actually the best difference 
is not so much the shape of the bill as the lack in Gymnoris of 
the white tips on the tail feathers. 

All these sparrows, furthermore, have similar habits, and the 
differences between Petronia, Gymnoris, and Carpospiza can be 
considered no more than specific. I therefore synonymize 
Gymnoris and Carpospiza with Petronia. 

PETRONIA PETRONIA 

Two races of this sparrow are found in Persia. One occupies 
the northern mountains from Azerbaijan into the Elburz, and 
the other the more southern mountains in the rest of Persia from 
Kermanshah and Luristan on the west, through central and 
southern Persia, to Khorasan on the east, this same race continu¬ 
ing into and through Afghanistan to Kashmir. 

The more northern race is Petronia p. exigtia Hellmayr, 1902. 
This race, originally described from the region of the Caucasus 
to Rostov on the Don in the west, was said to differ from the 
nominate race, P. p. petronia Linnaeus, 1766 (type locality, 
northern Italy, as fixed by Hartert, 1910), by being less earth 
brown above, more dusty gray, and by having the stripes on top 
of the head paler and less distinct, and also by having a little 
more powerful bill. 

The more southern and eastern race, P. p. intermedia Hartert, 
1901 (type locality, Gilgit, Kashmir), was said by its author to 
range from Kashmir to Kandahar, Afghanistan, and to be 
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lighter, larger, and with stripes more indistinct than in P. p. 
petronia. 

No specimens from the Caucasus are available for examina¬ 
tion ; our only three specimens from the range of exigtia are three 
adult males collected at Li van, Azerbaijan, on November 17 and 
18. When these are compared to two typical specimens of P. p. 
petronia collected in northern Italy on November 20 and 30, the 
birds of Azerbaijan are not earth brown but dull grayish brown 
and have much less distinct stripes on top of the head. 

When these November specimens are compared to specimens 
collected in Afghanistan (P. p. intermedia) from September 30 
to October 12, and to a series from Luristan in western Persia 
collected from October 25 to November 11, the birds of Afghanis¬ 
tan are seen to be definitely more tawny, less gray than those of 
Azerbaijan. Those from western Persia, though perhaps very 
slightly grayer, are, on the whole, indistinguishable from those 
of Afghanistan. Two late September (26 and 27) specimens 
from Khorasan in eastern Persia are exactly similar to the speci¬ 
mens from Afghanistan. 

All these fall specimens have just completed the moult and are 
in very fresh plumage. By the middle of January the birds in 
our series already show a considerable amount of wear resulting 
in a significant change in coloration. The plumage is no longer 
so tawny, but duller and grayer. Examination shows that the 
type of intermedia, as well as two paratypes (January 9-13), is 
similar to other January specimens from Luristan, though the 
slight difference existing in the fresh plumage still holds, these 
latter being very slightly grayer. Unfortunately I have no 
specimens of exigua available from this period, but a similar 
wearing down and darkening of the plumage must probably occur 
in this race. 

From this period, December 30 to February 12,1 have a large 
series from Iran and Kirman in central and southeastern central 
Persia. All these birds are gra 3 dsh and dull. It is possible that 
some are migrant exigua from farther north, but lacking com¬ 
parative specimens of exigua I can only say that as a series they 
are indistinguishable from the January specimens from Luristan, 
though a few average a Httle grayer. 

Later on in the season, from the middle of March through 
April and May, and later, the plumage continues to wear, and, 
losing its gra 3 dsh cast, becomes a bleached, burned-out brown. 
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The only comparative specimens that I have from this season 
are some from Luristan, two from Pars in southern central Per¬ 
sia, and one from Afghanistan. The birds from these three 
regions are on the whole similar, but the birds of Pars average a 
little grayer. 

Throughout all these seasons, early fall to May, typical P. p. 
petronia from northern Italy is darker and more earth brown in 
all plumages. 

The discrimination between all the various populations of P. 
petronia found in Persia, Afghanistan, and Kashmir must then 
take into consideration two factors, that of the progressive wear 
of the plumage and that of geographical distribution. In fresh 
fall plumage the difference between P. p. exigua and P. p. 
intermedia is well marked. The birds of northern Persia {exigua) 
are dull gray brown; those from Kashmir, Afghanistan, Khora- 
san, and Luristan are tawny brown. 

I lack worn specimens of exigua and fresh specimens from 
central, southeastern central, and south central Persia, but in 
view of the fact that birds in worn plumage from these regions 
are as a series very close to, or indistinguishable from, those of 


Measurements of Adult Males 


Races and 
Locality 

No. 

Wing 

Tail 

Bill 

P. p. petronia 

8 

93,0-100.0(95.76) 

48.0-54.0(50.70) 

14.0-16.0(14.94) 

Northern 

Italy 

P. p. exigua 
Azerbaijan 

3 

100.5-104.0(102.83) 

53.0-55.0 (54.33) 

15.0-16.0(15.50) 

P. p. intermedia 
Western 
Persia® 

12 

99.0-105.0(101.60) 

50.0-57.0(54.50) 

15.0-18.0(16.30) 

Iran 

12 

97.0-106.5(102.40) 

51.0-59.0 (55.0) 

14.5-16.5(15.67) 

Pars 

2 

102.0, 102.0 

54.0,57.0 

15.0,16.0 

Kirman 

10 

101.0-108.0(103.25) 

52.0-57 0 (54 23) 

14.5-16.0(15.35) 

Khorasan 

1 

104.0 

52.0 

15.5 

Afghanistan 

9 

100.0-105 0(102.77) 

52.0-57.0(54.25) 

14.0-16.0(15.30) 

Kashmir, 

GUgit* 

3 

103.0-104.0(103.66) 

55.0-57.0(56.33) 

15.0-15.5(15.16) 

Gilgit, type, 
ad. c? 


104.0 

57,0 

15.5 


® Includes one each from Kermanshah and Bakhtiari and 10 from Luristan (Durud). 
^ Includes type of P. p, intermedia; one of the two other specimens is an unsexed 
adult. 
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Luristan in western Persia, I refer the birds of Iran (central), 
those of Kirman (southeastern central), and those of Pars 
(south central) to intermedia. But as some of the specimens 
from these central regions do average a little darker than in the 
regions on either side, Luristan on the west and Afghanistan and 
Kashmir on the east, it is possible that study of additional ma¬ 
terial might show that the range of exigua extends farther south 
than the Elburz Mountains into central Persia. 

Petronia petronia exigua HeUmayr 
Azerbaijan: Livan, November 17-18,1940, 3 ad. c?. 

Petronia petronia intermedia Hartert 

Persia: Kermanshah: Gasrishirin, January 2, 1941, 1 ad. cf. Bakhtiari: 
Imarat, February 17, 1 ad. cf. Luristan: Khali Kuh, June 1, 1940, 3 ad. cf', 

2 ad. 9 ; Garun, January 29,1941,1 ad. c?; Durud, January 23-April 2, 3 ad. cJ*, 

3 ad. 9 , May 21, 1 ad. 9 , August 27-28, 1 ad. c?’, 2 ad. 9 , 1 imm. 9 , 
October 25-November 11, 2 ad. cf, 2 ad. 9 . Iran: Dehibakri, January 28-29, 
1940, 8 ad. cT, 5 ad. 9 ; Maskun, February 12, 4 ad. cf, 2 ad. 9. Fars: 
Persepolis, March 11,1 ad, cf ; Dastaijin, April 8,1 ad. cf. Kirman: Balvard, 
December30-31, 1939, 7 ad. cf, 2 ad. 9 ; Dehishib, January 17,1940, Sad. cf, 
1 ad. 9 ,1 unsexed ad. Khorasan: Shahrud, September 26-27,1 ad. cf, 1 ad. 9 . 

Afghanistan: Nozi, June 22, 1937, 1 imm. 9 ; Gandacheshma, July 10, 1 
imm. cJ*; Sufian, July 18, 1 imm. cf, 1 imm. 9 ; Zebak, July 21, 1 ad. 9 ; 
Kargasi Pass, August 9, 1 ad. 9 ; Chasmaegawan, September 9, 1939, 1 ad. cf ; 
Dehmiana, September 17,1 ad. cf ; Safedsang, September 19,1 ad. 9 ; Zehnadir, 
September 26, 1 ad. 9 ; Kotalibedak, September 26, 1 ad. cJ*; Khami Deh, 
September 30, 5 ad. cf, 3 ad. 9 ; Burchao Pass, October 12, 1 ad. cf. 

PETRONIA XANTHOCOLLIS 

The range of this species is from India westward through Sind, 
Afghanistan, Baluchistan, and Persia to Mesopotamia. In 
Mesopotamia, according to Ticehurst (1921, Jour. Bombay Nat. 
Hist. Soc., vol. 28, p. 230), the birds arrive in April in the date- 
palm areas which extend from Fao in the extreme south to Bagh¬ 
dad, breed in May or earlier, and leave again in August and Sep¬ 
tember. 

Three races have been described: the more eastern birds of 
India, with the exception of Sind, as Petronia x. xanthocollis 
Burton (type locality, Bengal); those of Sind, Baluchistan, and 
southern Afghanistan as P. x. transfuga Hartert (type locality, 
Bagu Kelat, eastern Baluchistan); and those of Persia, from 
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Fars westward, as P. x. occidentalis Koelz (type locality, Abul- 
hassan, near Sar i Dasht, Bakhtiari). 

Examination of the specimens in the Koelz collections to¬ 
gether with other series from the American Museum of Natural 
History shows that these three races differ from one another 
principally in the general depth of their coloration. All these 
series were collected from February through June 15 in peninsu¬ 
lar and central India, northern Punjab, eastern Afghanistan, 
Sind, eastern Baluchistan, Seistan in eastern Persia, and in 
western Persia from Borazjan in the western part of Fars 
through Bakhtiari to Dizful in Elhuzistan. 

Petronia x. xanthocolUs is the darkest, the whole upper plumage 
being a light earth brown and the lesser wing coverts chestnut. 
Our measurements also show that it has a slightly shorter wing 
and tail than the other two races. 

Petronia x. transfuga is exactly intermediate in coloration be¬ 
tween xanthocolUs and occidentalis. It is sandy brown, and the 
lesser wing coverts are considerably paler, reddish orange rather 
than chestnut as in xanthocolUs. P. x. occidentalis is the palest of 
all. Above it is sandy without a touch of brown, and the lesser 
wing coverts are the color of pale rust. The yellow of the 
throat is also perhaps slightly paler than in xanthocolUs or trans¬ 
fuga, no difference being apparent as regards this character be¬ 
tween these last two. 

In occidentalis the bill is also a little more slender, less thick at 
the base than in the other two forms. In 28 adult males from 
India the width of the bill at the nostril is 5.5-6.5 (6.05), in 12 
from eastern Baluchistan 5.5-6.5 (5.95), and in eight from west¬ 
ern Persia 5.2-5.8 (5.50). In terms of percentage the thickness 
of the bill to its length is: India 38.0-47.5 (43.20) per cent, 
Baluchistan 39.3-46.4 (42.86) per cent, western Persia 35.3-41.6 
(38.84) per cent. 

The series of transftiga and occidentalis used for comparison 
include the types of both and are the original series from which 
these two races were described. In all series there is a certain 
amount of individual variation in the depth or paleness of the 
color, but there is never any doubt as to the correct identification 
if comparison is based on a combination of characters—color of 
the upperparts, color of the lesser wing coverts, shape of bill, and 
measurements. 

The birds of northern Punjab (Kangra) are identical to those 
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of central and peninsular India {xanthocollis ). Those of eastern 
Afghanistan (Laghman) are perhaps very slightly paler than the 
birds of Kangra. but the difference is extremely slight. No 
doubt as the populations work southward through eastern Af¬ 
ghanistan into eastern Baluchistan they get progressively paler. 

Two specimens from Sind are indistinguishable from others of 
typical transfuga from Baluchistan. The four specimens from 
Seistan were collected from June 12 to 15 and are very badly 
worn. They appear to be a little paler than typical transfuga 
collected in March and April in eastern Baluchistan, but how 
much this is due to wear is impossible to tell. The bill also 
averages very slightly slimmer, but the size of the sample is in¬ 
sufficient. As in the case of the birds of Laghman, the birds of 
Seistan probably follow the westward trend towards a reduction 
in color. 


Comparative Color Notes of Adult Males 


Petronia x, xanthocollis 


Upper parts light earth 
brown 

Wing coverts chestnut 


Petronia x. transfuga 

Paler than P. x. xantho¬ 
collis 

Upper parts sandy brown 

Wing coverts reddish 
orange 


Petronia x. occidentalis 
Paler than P. x, transfuga 

Upper parts sandy 

Wing coverts rust color 


Measurements of Adult Males 


Race and Locality No. 
P. X. xmithocollis 


No. India 7 

C. India 6 

So. India 15 

P. X. transfuga 

Baluchistan 12 

Seistan 4 

Type ad. 

P. X, occidentalis 
W. Persia 8 

Type ad, cf 


Wing 

Tail 

81.0-85.5 

45.0-51.0 

(82.65) 

(48.00) 

80.0-85.5 

47.5-52.0 

(82.70) 

(49.00) 

81.0-88.0 

43.0-51.0 

(84.00) 

(48.25) 

82.0-87.5 

47.5-54.0 

(85.00) 

(52.00) 

80.0-85.0 

48.0-54.0 

(82.38) 

(50.50) 

87.0 

53.0 

83.0-90.0 

47.5-54.0 

(85.10) 

(50.50) 

86.0 

54.0 


Length of Bill Width of Bill 


13.0-14.5 

5.5-6.4 

(13.85) 

(6.00) 

13.0-15.0 

5.9-6.5 

(13.75) 

(6.17) 

13.0-15.0 

5.7-6.5 

(14.10) 

(6.02) 

13.0-15.0 

5.5-6.5 

(13.88) 

(5.95) 

14.0-14.5 

5.5-6.0 

(14.12) 

(5.70) 

14.0 

6.5 

13.0-15.0 

5.2-5.8 

(14.25) 

(5.50) 

14.0 

5,5 
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Petronia xanthocoUis xanthocollis Burton 

Afghanistan : Laglmian, May 25-26, 1937, 4 ad. cf’. 

India: Northern Punjab: Kangra, Bhadwar, March 29-April 10, 1933, 
4 ad. d’. Nepal: Simra, March 5,1947,1 ad. 9 ; Amlekhganj, March 6,1 ad. 
9 . United Provinces: Lucknow, December 10, 1936, 1 ad. c? ; Siswa Bazar, 
January 30, 1947, 1 ad. 9 ; Nichlaul, February 2, 1 ad. c?; Kalnahi, February 
22, 1 ad. (d. Bihar: Muhammadganj, August 19-September 3, 1947, 1 ad. 
c?, 1 ad. 9,4 imm. 9 ; Nawadeh, November 11, 3 ad. cf, 1 ad. 9 . Central 
Provinces: Bina, February 20, 1946, 2 ad. 9 : Bheraghat, March 22, 1 ad. cf*, 
May 17, 1 unsexed imm., December 11-13, 1 ad. cf, 1 ad. 9,1 unsexed ad.; 
Mandla, June 25, 1 unsexed imm. Southern Bombay Presidency: Londa, 
January 8-March 12, 1938, 6 ad. c?, 5 ad. 9 ; Jagalbed, February 18-March 9, 
4 ad. <d, 1 ad. 9 • Madras Presidency: Nilambur, March 4, 1937, 1 ad. cf, 
1 ad. 9 ; Kodur, March 18,1 unsexed ad.; Cuddapah, March 20, 1 ad. cf. 

Petronia xanthocollis transfuga Hartert 

Sind: Khinjar Lake, February 2, 1934,1 ad. (f; Hyderabad, April 29, 1937, 
1 ad. 9. 

Petronia xanthocollis occidentalis Koelz 

Persia: Fars: Borazjan, April 11, 1940, 1 ad. c?. Khuzistan: Dizful, 
April 23,1 ad. c?. Bakhtiari: Abulhassan, April 28,1 ad. (the type of P. x, 
occidetitalis) ; Talimausur, April 28, 2 ad. 9 ; Cheshmashirin, April 29, 3 ad. cf; 
Belu, May 1,1 ad. 9 ; Pashmshurun, May 8-9, 2 ad. cf, 1 ad. 9 . 

Petronia brachydactyla Bonaparte 

Synonym: Fetronia brachydactyla psammochroa Reichenow. 

Western Persia: Bakhtiari: Marbirinji, April 25,1940, 3 ad. cf, 1 ad. 9 ; 
Mulikiaulia, April 26, 1 ad. c?, 1 ad. 9 ; Sari Dasht, April 27, 1 ad. cf*; Abul¬ 
hassan, April 28, 1 ad. cf ; Siachal, April 29-May 10, 3 ad. c?; Cheshmashirin, 
May 13, 1 nestling (^; Labisufed, May 14, 1 nestling c?. Luristan: Safed 
Kuh, May 11-13, 1941, 2 ad. cf; Chamchid, May 26, 1 ad. cf; Kalisar, June 4, 
1 ad. cf; Durud, May 7-23, 8 ad. cf, July 5, 1 ad. c?, August 17-26, 3 ad. c?, 
1 ad. 9. 

Eastern Persia: Khorasan: Turbati Haidari, September 13, 1940, 1 ad. 
9. 


The type locality of Petronia brachydactyla is “Arabia, Abys¬ 
sinia,’’ but although it occurs in these countries it does so only 
as a winter visitor, its breeding range being Syria and Persia. 

Bates (1936, Ibis, p. 645), in his study of the birds of western 
and central Arabia, reports having seen brachydactyla near Mecca 
on April 9 moving together in an “immense flock.” Some of the 
males dissected had the testes rather large, and the birds behaved 
as if “they must have been about to leave for their breeding 
place in Syria or Persia,” Ticehurst (1921, Jour. Bombay Nat. 
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Hist. Soc., vol. 28, p. 230) reports on specimens which “agree 
well with Arabian specimens” and were collected on April 18-19 
from migrating flocks “passing up the line of the Jebel Hamrin 
range going N.N.W.” This range is just across the border from 
Luristan and Kermanshah. 

I had no winter specimens, for all the specimens in the Koelz 
collection, as well as those of the American Museum of Natural 
History, were collected during the breeding season in Syria and 
Persia, including Persian Baluchistan. Examination of all 
these breeding specimens shows that they are indistinguishable 
from one another. All the adults are in worn plumage and all 
are identical in coloration. The measurements also are alike. 
Twenty-five adult males from western Persia (Luristan and 
Bakhtiari, 21 from April 25 to June 4, and four from July 5 to 
August 27) measure as follows: wing, 90.0-102.0 (96.38); tail, 
42.0-52.0 (46.85): bill, 12.5-13.5 (12.90). Fifteen adult males 
from Syria and Lebanon (May 25 to June 18) measure: wing, 
93.0-98.5 (96.0); tail, 46.0-52.0 (48.27); bill, 12.5-13.5 (13.0). 

One adult male and one adult female (May 1 and 2) from Sar- 
had in Persian Baluchistan measure: male, wing 93.0, tail 47.0, 
bill 13.0; female, wing 92.0, tail 48.0, bill 13.0. No females 
were available from Syria, and in three from western Persia the 
wing is 89, 90, 94. 

Sarhad is the type locality of P. b. psammochroa Reichenow, 
1916, described as being paler and larger than brachydactyla from 
Arabia and Abyssinia. When brachydactyla arrives in Arabia 
and Abyssinia it does so in fresh winter plumage, and even 
though I have not examined winter specimens, I presume that in 
this plumage the birds would be darker than in the worn and 
faded plumage of the breeding season. Reichenow’s psanimo- 
chroa (paler) would appear to have been based on this difference 
in plumage, for when the birds have arrived to breed in Sarhad 
from their winter grounds in Arabia and Abyssinia, comparison 
shows that these topotypes of psammochroa do not differ in any 
respect from other breeding specimens from Syria and Persia. 

PASSER DOMESTICUS 

As the status of the House Sparrow in Persia and neighboring 
countries is somewhat confused, the large series in the Koelz 
collection offers a good opportunity for review. This series con¬ 
sists of 331 specimens: 196 from all parts of Persia except Seis- 
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tan and Persian Baluchistan; 31 from Afghanistan; and 104 
from India, the Indian series being made up of 43 from Kashmir; 
11, Nepal; 6, northern Punjab; 11, United Provinces; 2, 
southern Bengal; 25, Bihar and Central Provinces; and 6 from 
southern India. Together with these, additional material from 
the collection of the American Museum of Natxural History was 
examined. This additional material is made up of series from 
Palestine and Syria through to Iraq and Kurdestan, Zarudny’s 
original specimens from Seistan and Persian Baluchistan, 
another series from Kashmir, as weU as isolated specimens from 
southern India, Assam, northern Burma, Ceylon, Transcaucasia, 
Transcaspia, and Turkestan including a small series from 
Djarkent. In addition, Mr. Hermann Grote has kindly fur¬ 
nished the descriptions of two forms and Zarudny’s measurements 
of the original series of one of these forms from the southern 
shore of the Caspian Sea. 

It is apparent that two types of birds are present in this ma¬ 
terial, one in which the cheeks are gray or dark, and the other in 
which they are pure white or slightly tinged with gray. But 
owing to seasonal change and wear the relationships are not 
always easy to determine, for as the plumage wears, the cheeks 
get progressively paler or whiter in all the various forms and, 
unfortunately, despite the great quantity of material, compara¬ 
tive specimens were not always available. 

There are, however, two other differences that can be used for 
discrimination. These differences, which are not always asso¬ 
ciated with the color of the cheeks, are (1) in size and (2) in the 
depth and richness of the color of the chestnut areas. In size, 
the western birds are larger and the eastern ones smaller, the 
birds of India from the United Provinces south being particu¬ 
larly smaller. In the depth of the chestnut, the more northern 
birds from the southern Caspian through to Nepal are darker 
than the birds of the Persian Plateau and those of India from the 
United Provinces south. 

In this study all color comparisons have been made with adult 
male specimens in comparative state of plumage; with the excep¬ 
tion of P. d. semiretschieensis, only birds in breeding, that is 
worn, plumage have been used. 

The gray-cheeked birds follow a gentle and very gradual west 
to east cline in both color and size. The largest, grayest, and 
those with the darkest cheeks are found from Palestine and 
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Syria through Iraq up to and including most of western Persia. 
The birds of Palestine and Syria were called P. d. biblicus by 
Hartert in 1910 (type locality, Sueme, Palestine), and they differ 
from the nominate race by being considerably paler and by the 
color of the chestnut areas, which is not so deep. 

After examining very large series from the Mesopotamian 
Plain, Ticehurst (1923, Jour. Bombay Nat. Hist. Soc., vol. 28, 
p. 231) states that these birds “match typical biblicus in every 
way,” and that “in southwest Persia I have seen biblicus from 
Shustar, Dizful, and even up to Kermanshah. The south coast 
of the Caspian is inhabited by sparrows which I cannot separate 
from the typical form.’’ Except as regards the birds of the south 
coast of the Caspian, our material largely confirms Ticehurst. 

Examination of a series from Palestine and Syria, which in¬ 
cludes the type and paratypes of biblicus, shows that these birds 
match exactly other specimens from Iraq, as well as all our 
specimens from Azerbaijan, Kazvin, Hamadan, and Kerman¬ 
shah. However, our specimens from Durud in eastern Luristan, 
and those from Bakhtiari, and Dizful and Ahwaz in Khuzistan 
not only get smaller but also paler, both as regards cheek patches 
and general color, and this tendency increases as one goes far¬ 
ther east, until the palest and smallest birds are met with in 
Khorasan, Elirman, Seistan, and Persian Baluchistan. These 
paler birds from Luristan and Khuzistan eastward have been 
named persicus (1916) by Zarudny and Kudaschev (type local¬ 
ity, Karun River, Khuzistan). It is somewhat unfortunate that 
a type locality farther east was not chosen, for Khuzistan seems 
to be a region where the two forms meet and intergrade, so the 
statements of both Ticehurst and Zarudny could be correct. 
However, on the whole, our specimens from Khuzistan support 
Zarudny, for they are paler and smaller than biblicus from far¬ 
ther west. 

North of Bakhtiari the line where biblicus and persicus meet 
seems to pass through east of Hamadan and Kazvin, birds from 
these two localities being very close to biblicus, if not indis¬ 
tinguishable from it, whereas in the region of Tehran and at 
Isfahan the birds are the paler and smaller persicus. 

The birds along the southern Caspian from Talych in Trans¬ 
caucasia to Gurgan (formerly Astrabad) were called hyrcanus 
(1916) by Zarudny and Kudaschev (type locality, Astrabad). 
Mr. H. Grote supplied the description of this form which differs 
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from the typical (P. d. domesticus) and Semiryechensk sparrows 
by being less gray and lighter on the cheeks and sides, by having 
the gray on the cheeks more restricted, and by being darker on 
the upper parts of the body. The same differences separate it 
from biblicus which is indistinguishable from the birds of the 
Semiryechensk Mountains. From persicus, hyrcanus differs by 
being darker above, by having whiter cheeks, and by having the 
chestnut areas of a considerably darker and richer color. The 
measurements of Zarudny’s original series supplied by Grote, as 
well as those given by Stresemann (1928, Jour. Ornith., vol. 76, 
p. 354), show also that hyrcanus is smaller than biblicus and per¬ 
haps slightly smaller than persicus. 

My only specimens of hyrcanus are a small series from the type 
locality (Gurgan or Astrabad). Their characters are well 
marked and separate them well from biblicus and persicus by the 
differences given above. In the list of Zarudny’s localities of 
hyrcanus sent by Grote, the westernmost specimen along the 
southern Caspian came from Resht and that of Stresemann (loc. 
cit.) came from near-by Pahlevi. Although Zarudny gives the 
range of hyrcanus as extending as far west as Talych in Trans¬ 
caucasia, one adult male in my series from Talych matches ex¬ 
actly the larger size and color of my eastern Azerbaijan birds 
from Ardebil which I cannot separate from typical biblicus from 
Palestine. It appears therefore that the western end of the 
range of hyrcanus along the southern Caspian should be short¬ 
ened. Until additional specimens are examined, particularly 
from coastal localities, it may be fixed as somewhere between 
Pahlevi and Ardebil. 

Zarudny says that at Irak Ajmi (the region in northwestern 
central Persia between Hamadan and Isfahan), hyrcanus merges 
with persicus. In my large series I have not found in this region 
a single small dark bird with pale cheek patches. All my speci¬ 
mens are biblicus on the west and persicus on the east. So far, 
the hyrcanus specimens, the list of which was sent by Grote, the 
specimens of Stresemann, and mine from Gurgan all come from 
the other side of the great barrier of the Elburz. 

In Afghanistan, with the exception of the western lowlands in 
which I still find persicus, my specimens from the rest of the 
country are similar in size but have paler or whitish cheeks and 
are also a little lighter in general coloration than my topotypical 
hyrcanus. 
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In northern Afghanistan, Meinertzhagen (1938, Ibis, p. 507) 
found P. domesticus breeding, as well as passing through “in a 
northerly direction, which must have taken them right over the 
Hindu Kush and down to the Oxus Valley.” Some of these 
migrants may have continued into Turkestan. Meinertzhagen, 
who worked out his collection in Leningrad and therefore had the 
opportunity to compare his material with Russian series, calls 
his Afghanistan birds P. d. bactrianus. 

This name was given by Zarudny and Kudaschev (1916) to 
the birds of Turkestan (type locality, Tashkent). This form, 
which is said by its authors to migrate largely south in winter, is 
described as having clearer and whiter cheeks than any of the 
forms considered so far {biblicus, persicus, and hyrcanus) and to 
be a little paler in general coloration than hyrcanus. 

I have only a few isolated specimens from the range of bac- 
triamis as indicated by Zarudny. These specimens, from 
Molla Kari, Buchara, and Merw in Transcaspia and Turkestan, 
are identical with my specimens from Afghanistan which appear 
to be breeders, as the large majority (20 out of 31) were collected 
from May 17 to August 16 and the others from September 5 to 
November 6. My specimens from Afghanistan are paler than 
my topotypical specimens of hyrcanus; the chestnut color is not 
so intense or dark, the gray on top of the head is distinctly lighter 
and less streaked, and the cheeks are white or only sUghtly tinged 
with gray. From persicus they differ not only by the color of 
the cheeks which in persicus are always gray, never clear nor 
ever white, but also by the richer color of the chestnut, and by 
the slightl}’- but generally darker coloration of the upper parts. 

From good series collected from April 29 to August 25 in 
Kashmir and extreme northern Punjab, the birds of Afghanistan 
differ by being paler, the chestnut areas in the birds of Kashmir 
and northern Punjab being considerably darker. The chestnut 
color is also richer, the nuchal band of chestnut is broader and 
extends farther down onto the mantle, and in all specimens but 
one is pure, and does not show an admixture of gray feathers as 
is almost always present in the birds from Afghanistan. The 
cheeks are white or only very slightly tinged with gray as in the 
Afghan birds. The birds of Kashmir and northern Punjab also 
average slightly larger than those of Afghanistan. 

The birds of Kashmir and of the areas north of the outer ranges 
of the western Himalayas have been described by Whistler as 
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parkini in 1920 (type locality, Srinagar, Kashmir), the compari¬ 
son being made with the birds from farther south in India 
(indicus) from which they differ by their considerably larger size, 
heavier bill, and richer and deeper chestnut. 

Meinertzhagen (1938, Ibis, p. 507) and Whistler (1945, Jour. 
Bombay Nat. Hist. Soc., vol. 45, p. 117) consider that the birds 
of Kashmir are identical with those of Turkestan and Afghani¬ 
stan, but I have shown above that the Kashmir birds are distinct, 
the degree of distinction being certainly as well marked as be¬ 
tween any of the races of P. domesticus included in this study, 
and I therefore believe that parkini is perfectly valid and should 
be retained. 

Whistler (1945, he. cit.) shows that a specimen of P. domesti- 
cus, an immature male, collected at Kandahar in southern 
Afghanistan on April 9, 1881, was named P. griseigtdaris by 
Sharpe in 1881. He further states that since he cannot see any 
difference in size or color between the birds of southern Afghani¬ 
stan and Turkestan, the name bactrianus is antedated by griseigu- 
laris. However, in view of the fact that Whistler failed to dis¬ 
tinguish, perhaps owing to insufficient material or material not 
in comparative state of plumage, between the birds of Kashmir 
and those of Afghanistan (which I believe can be rather easily 
separated) I am not convinced that the breeding form of 
southern Afghanistan is necessarily identical with breeding birds 
farther north in the mountainous regions of central and northern 
Afghanistan and Turkestan. Until good breeding series can be 
compared I follow Meinertzhagen and retain the name bactrianus 
for these latter. 

I have another reason for doing so. Kandahar is at the very 
edge of the southern lowlands, and on the western part of these, 
at Farah, I have found persicus, and presumably indicus is the 
breeding form in Baluchistan. In the lowlands of southwestern 
Afghanistan the three forms may meet, and the name griseigu- 
laris cannot therefore be applied with certainty to any. For the 
time being, P. griseigularis must be considered as unidentifiable. 

In addition to birds from Kashmir and northern Punjab, I 
hav^e good series of Indian specimens from Nepal, United Prov¬ 
inces, Bihar, and Central Provinces, a small series from southern 
India, as well as other scattered Indian specimens. With the 
exception of the Nepal series, all the other Indian birds {indicus) 
are similar in size and color, that is, lighter in color and con- 
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siderably smaller than the birds of Kashmir and northern Pun¬ 
jab. 

The Nepal series is made up of large birds identical in size 
with those of Kashmir and northern Punjab, but slightly lighter 
in color. The chestnut is not quite so dark nor so pure on the 
back of the neck. However, these Nepal birds are much closer 
to parkini than they are to indicus, and since their measurements 
are identical with those of parkini, I think that they are best 
referred to this form. 

Baker (1926, Fauna of British India, vol. 3, p. 169) divided 
the birds of India, south of the Himalayas, into two forms, on 
the basis that in the birds south of northern Central India and 
Bihar the color of the chestnut areas was deeper, the black on the 
breast more extensive, and the white wing patch purer and 
larger. These more southern birds he calls P. d. nigricollis Bur¬ 
ton, 1838. I have seen too few southern Indian birds, but those 
that I have examined show no constant color difference by which 
they could be separated from those of northern India, south of 
the Himalayas. As Whistler (1933, Jour. Bombay Nat. Hist. 
Soc., vol. 36, p. 838) remarks, the birds from these two regions 
are identical in size and do not appear to differ in color. 

The scattered specimens from Ceylon, Bengal, Assam, and 
northern Burma are identical in measurements with indicus, and 
there is no apparent color difference. 

Another race of P. domesticus described by Zarudny and 
Kudaschev is P. d. semiretschieensis in 1916 (type locality, ac¬ 
cording to Hartert, Djarkent and Verni). This form, from the 
Semiryechensk Mountains in the eastern part of Russian Turke¬ 
stan, is said to resemble P. d. domesticus but to be lighter. This 
is the only character that separates P. d. biblicus from P. d. 
domesticus. In the collection of the American Museum of 
Natural History there are six topotypes from Djarkent, two 
males and four females, one of the latter being one of Zarudny’s 
specimens. All of these Djarkent birds are paler than P. d. 
domesticus but can be matched perfectly in color and size by 
typical (including type and topotypes) biblicus from Palestine, 
collected at comparable dates only a week or so apart. Buturlin 
and Dementiev (1934, L’Oiseau, vol. 4, p. 510) make semiret¬ 
schieensis a synonym of P. d. domesticus, but my examination 
shows that this name should be, instead, a synonym of biblicus. 
As the range of P. d. domesticus extends to the north and east of 
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Turkestan, the birds of the Serairyechensk occupy in the east the 
same position in the dine in the reduction of pigment represented 
in the west by biblicus. 

The name Passer enigmaticus was given by Zarudny in 1903 
to a sparrow collected by him in Persian Baluchistan. The de¬ 
scription of the new form shows that it is exceedingly similar to 
the female of P. domesticus, but differs in that both of the speci¬ 
mens are males and have an admixture of chestnut on the post¬ 
ocular stripe, lesser upper wing coverts, and outer webs of the 
feathers of the mantle. 

No other specimens of enigmaticus other than these two have 
ever been found, but in the Koelz collection there are several 
specimens which, by presenting a mixture of male and female 
characters, appear to throw a good deal of light on the status of 
enigmaticus. Chief among these are an adult female from 
Thankot in Nepal, an unsexed adult from Bandipur in Kashmir, 
and an adult male from Khalat in Afghanistan. Some of these 
specimens match the description of enigmaticus and are discussed 
elsewhere in detail by Mayr (in press), whose conclusion is 
that the evidence of these specimens suggests that enigmaticus 
is a freak intersex of P. domesticus. As Zarudny’s specimens 
were collected in an area where persicus passes into indicus, 
Mayr proposes, and I follow him, that, rather than upset the 
present nomenclature, the name enigmaticus should be placed in 
the synonymy of indicus. 

In summary, the forms recognized as valid by this study, with 
a brief diagnosis of their characters, their ranges, and the meas¬ 
urements of the principal series, follow. The measurements are 
those of adult males. Color comparisons were made only with 
male specimens in breeding, that is, worn plumage, but birds in 
which the plumage was very worn were excluded. 

Passer domesticus biblicus Hartert, 1910 

Synonym: Passer domesticus semiretschieensis Zarudny and Kudaschev, 1916. 

Diagnosis: Lighter than P. d. domestictis, cheeks lighter 
than in domesticus but always darker and more solidly gray than 
in any of the subsequent forms. 

Range : Palestine and Syria, through Iraq and Kurdestan, up 
to and including Azerbaijan and western Persia westward from 
Kazvin, Hamadan, and western Luristan; the region of the 
Semiryechensk in Russian Turkestan. 
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Measurements 


Locality or Region No. Wing 


Palestine and Syria through Iraq to 
Kurdestan 

Type of hiblicus, ad. cf (Suerae, Pales¬ 
tine) 

Gasrishirin and Kermanshah 

Azerbaijan 

Hamadan 

Semiryechensk Mts. (Djarkent) 


14 78.5-84.0(81.07) 

1 81.5 

11 79.0-85.0(81.45) 

15 79.0-84.0(82.00) 
3 82.5-85.0(83.50) 

2 80.0,81.0(80.50) 


Bill 


13.5-15.0(14.32) 

14.0 

13.0-14.5(14.00) 
13.0-14.5(13.75) 
13.0-13.5(13.33) 
14.5,14.5 — 


Passer domesticus persicus Zarudny and Kudaschev, 1916 

Diagnosis: Paler than biblicus and slightly smaller in size, 
cheeks always gray but of a paler gray. 

Range: Persia (with the exception of the southern shore of 
the Caspian) eastward of the range of biblicus^ as far as and in¬ 
cluding Khorasan, the lowlands of southwestern Afghanistan, 
Seistan, and Persian Baluchistan. 


Measurements 


Locality or Region 

No. 

Wing 

Bill 

Eastern Luristan (Durud) 

and 



Bakhtiari 

14 

76.0-84.0(79.90) 

12.5-14.0(13.30) 

Easteni Khuzistan 

8 

76.0-82.0(79.40) 

13.0-14.5(14.00) 

Iran and Yezd 

23 

76.0-83.0(79.30) 

11.5-14.0(12.85) 

Ears and Laristan 

15 

77.0-83.0(79 30) 

12.0-13.5(12.47) 

Kirman 

16 

75.0-80.0(77.97) 

11.0-13.0(12.10) 

Seistan (very worn) 

3 

73-h-76-l- (74.70+) 

12.5-13.0(12.83) 

Persian Baluchistan 

10 

74.0-79.0(77.25) 

12.5-14.0(13.00) 

Khorasan 

11 

73.0-81.0(76.59) 

12.0-13.0(12.67) 


Passer domesticus hyrcanus Zarudny and Kudaschev, 1916 

Diagnosis : Darker above than persicus, chestnut considera¬ 
bly richer and darker, top of crown slightly streaked with black, 
cheeks very pale with the gray fainter and more restricted. 

Measurements 

Locality or Region No. Wing Bill 

Gurgan (topot 3 npical), worn 4 75.0-79.0 (77.00) 12.0-14.0 (13.12) 

Tarsakan and Chikishlyar to Resht 

(Zarudny) 10 74.0-81.0(78.42) — — 

Barforush (Babul) to Pahlevi (Strese- 
mann, 1928) 


12 73.0-77.0(75.17) 
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Range; Southern shore of the Caspian from Tarsakan in 
southwestern Transcaspia (Zarudny), westward to western Gilan 
west of Pahlevi. 

Passer domesticus bactrianus Zarudny and Kudaschev, 1916 

Diagnosis: Upper parts lighter than hyrcanus but a little 
darker than in persicus, chestnut not so intense nor so dark as in 
hyrcanus and gray on top of the crown lighter and not streaked, 
cheeks clearer than hyrcanus, white or only very slightly tinged 
with gray. 

Range: Russian Turkestan except in the northeast, the 
plains of the Syr-Daria and the Aral Sea, Transcaspia, east of 
Tarsakan, and Afghanistan except in the lowlands of the south 
and southwest. 


Measurements 


Locality or Region 

Central and northern Afghanistan 
(worn) 

Central and northern Afghanistan 
(fresh) 


No. Wing Bill 


9 75.0-79.0(77.16) 

}• 13.0-14.0(13.28) 

7 74.0-81.0(78.80) 


Passer domesticus parkini Whistler, 1920 

Diagnosis: Upper parts darker than in bactrianus but not 
quite so dark as in hyrcanus, chestnut considerably darker than 
in bactrianus, and on the back of the neck and mantle, purer and 
more extensive. Chestnut is of a richer color than in any of the 
preceding forms, cheeks are clearer than in hyrcanus, whitish or 
white as in bactrianus. 

Range: Kashmir, probably Tibet, northern Punjab north of 
the outer folds of the Himalayas, Nepal above the southern 
plain. 


Measurements 


Locality or Region No. Wing 


Bill 


Kashmir 

Northern Punjab (Kulu and Lahul) 
Nepal (Thankot) 


12 76.0-82.0(80,20) 

6 74.0-85.0(79.39) 

7 75.5-81.0(78.43) 


13.0-14.0(13.50) 

12.5-13.5(13.16) 

13.0-14.5(13.80) 
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Passer domesticus indicus Jardine and Selby, 1831 

Synonyms: Pyrgiia nigricollis Burton, 1838. 

Passer migmaiicus Zarudny, 1903. 

Diagnosis: Considerably smaller than any of the preceding 
forms, chestnut not so dark nor so rich as that of parkini, bill 
shorter than parkini, and less heavy than in any of the preceding 
forms, general coloration light, cheek patches white. 

Range: India, south of the Himalayas. Baluchistan, Ceylon, 
Burma. 


Measurements 


Locality or Region 
United Provinces (Nichlaul) 

Bihar 

Surguja 

Northern Central Provinces 
(Bheraghat) 

Southern India (Londa and Nilghiris) 
Northern Burma (Bhamo) 

Type of indicus, ad. cf (Bangalore, 
Mysore) 


No. Wing 

7 72.0-76.0(73.93) 

3 73.0-75.0(73.66) 

2 71.0,74.0(72.50) 

9 71.5-78.0(75.44) 

7 70.0-77.0(74.36) 

2 74.5,74.5 — 

1 74.0 


BiU 

11.5-13.0(12.07) 

12.0-13.0(12.33) 

12.5.12.5 — 

12.0-13.0(12.40) 
12.0-13.5(12.86) 
13.0,13.0 — 

12.5 


The type locality of indicus was fixed as Karachi, Sind, by 
Baker (1926, Fauna of British India, vol. 3, p. 170). However, 
Kinnear (1925, Ibis, p. 752) has shown that this locality was 
arbitrarily chosen and that the type probably came from Banga¬ 
lore. 

In the extensive material of this study the only actual speci¬ 
mens that showed evidence of intergradation (in this case be¬ 
tween bihlicus and persicus) were some from western Persia in 
Bakhtiari, eastern Luristan, and eastern Khuzistan. In Balu¬ 
chistan proper, from which I had no specimens, persicus is re¬ 
placed by indicus as the breeding form. Interesting regions 
where three forms probably meet are southwestern Transcaspia 
for hyrcaniis, persicus, and hactrianus, and the lowlands of 
southern Afghanistan for persicus, bactrianiis, and indicus. 

Passer domesticus biblicus Hartert 

Kermanshah: Kermanshah, December 27, 1940, 1 ad. cf; Gasrishiriii, 
December 29, 1940-January 1,1941,10 ad. c?, 2 ad. 9,7 imm. 9 • 

Western Iran: Kazvin, October 23, 1 ad. c?; Amtrabad, December 19, 1 
ad. cf*; Hamadan, December 21-23,2 ad. c?", 1 ad. 9 . 
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Azerbaijan: Tabriz, October 10-31,4 ad. c?, 1 ad. 9 ; Gbaribdast, October 
25, 1 ad. cT, 1 ad. 9 : Sarab, November 1,1 ad. 1 imm. 9 ; Ardebil, Novem¬ 
ber 3-4, 2 ad. c?, 1 ad. 9 ; Namin, November 6, 1 imm. 9 ; Livan, November 

14.1 ad. 9 ; Sanjbulagh, December 3-5, 3 ad. c?, 2 ad. 9 ; Dasbagli, December 
5,3 ad. cf, 4 ad. 9 ; Khoi, December 10,1 ad. c?. 

Passer domesticus persicus Zarudny and Kudaschev 

EIhuzistan: Ahwaz, April, 22, 1940, 6 ad. cT; Dizful, April 23 and May 17, 

2 ad. cf. 

Lxjristan: Durud, May 21-24,1940,1 ad. cT, 2 ad. 9 , January 23-26,1941, 

3 ad. cf, 1 ad. 9 , March 9, 2 ad. cf, May 2,1 ad. c?; Burujird, June 19,1 ad. 9 , 
September 24, 1 ad. cf. 

Bakhtiari: Mulikiaulia, April 26, 1940, 1 ad. 9 ; Ti, February 1-10, 1941, 
7 ad. c?, 4 ad. 9,1 imm. 9 ; Imarat, February 16,1 ad, 9 . 

Iran: Khatumabad, January 31,1940, 1 ad. 9 ; Dehidisk, February 1, 3 ad. 
cf : Tomogaon, February 3-7, 5 ad. cf, 2 ad. 9 ; Isfahan, March 3-4, 2 ad. cT; 
Sharifabad, October 22, 3 ad. cf, 1 imm. 9 ; Gurveh, October 34, 1 ad. cf; 
Karaj, March 25, 1945, 1 ad. c?, July 17, 1 imm. 9 , October 29-November 7, 

3 ad. cf, 1 ad. 9 . Yezd: Shir Kuh, Dehibala, February 21-25, 1945, 4 ad. cT, 

2 ad. 9. 

Fars: Surmag, March 7, 1940, 2 ad. cf, 2 ad. 9 ; Eglit, March 8, 1 ad. cf; 
Persepolis, March 12, 3 ad. c?, 1 ad. 9 ; Shiraz, March 15 and April 7, 2 ad. 9 ; 
Jahrum, March 25, 1 ad. cf; Istanabad, March 27, 1 ad. cf; Niriz, March 30, 

4 ad. cf, 3 ad. 9 ; Borazjan, April 11,1 imm. 9 . 

Laristan: Isin, December 16-19, 1939, 1 ad. c?, 2 ad. 9 ; Bandar Abbas, 
December 21. 2 ad. c?. 

Kirman : Madenu, December 27-28, 1939, 4 ad. cT; Dehibala, January 7, 

1940.1 ad. c?; Khabis, January 13, 1 ad. cT; Chaharfarsakh, January 15, 2 ad. 
9 ; Dehishib, January 17, 1 ad. 9 ; Kirman, January 18-20, 5 ad. cf, 1 ad. 9 ; 
Paibene, February 14, 1 ad. cT; Darzin, February 15, 1 ad. 9 ; Maskun or 
Mahun, February 16, 3 ad. cT, 1 ad. 9 . 

Khorasan: Bujnurd, August 2-8, 1940, 1 ad. cf*, 1 imm. 9 ; Karak, August 

7.1 ad. c?; Bardu, August 16-21, 3 ad. cT, 3 ad. 9 ; Bijistan, August 26, 1 ad. 
c ?; Firdaus, August 29-30,2 ad. cf, 1 imm. cf, 2 ad. 9,1 imm. 9 ; Robatikhan, 
September 3,1 imm. c?; Gunabad, September 9,1 ad. cf, 1 ad. 9 ; Sultanabad, 
September 22,1 imm. d '. 

Southwestern Afghanistan: Farah, October 30,1937,1 ad. cf*. 

Passer domesticus h 3 nrcanus Zarudny and Kudaschev 

Southern Caspian, Mazenberan: Gurgan (Astrabad), July 27-30, 1940, 

3 ad. d, 2 ad. 9, October 1,2 ad. cf, 2 imm. 9. 

Passer domesticus bactrianus Zarudny and Kudaschev 

Afghanistan: Kabul, May 17, 1937, 1 ad. cf, 2 ad. 9 ; Laghman, May 25, 
1 ad. d; Nazhil, May 29, 1 ad. cf; Gardez, June 15-20, 1 ad. cf, 1 ad. 9 ; 
Nozi, June 22, 2 ad. c?, 2 ad. 9 ; Tagan, June 8,1 ad. d; Sirotai, June 20,1 ad. 
9 ; Baghlan, July 1, 2 ad. c?: Khanabad, July 2, 1 ad. 9 ; Gumbaz, Kishm, 
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July 7, 1 ad. 9 ; Zebak, July 20-21, 1 ad. 9,1 imm. 9 ; Tuti, August 16, 1 
imm. 9 ; Balkh, September 5, 2 ad. c?*, 1 ad. 9 ; Aq Chah, September 8, 1 ad. 
c? ; Bagrami, September 28-29, 2 ad. 9 ; Khalat, October 14,1 ad. cf; Tuksar, 
September 16, 1939,1 ad. cf; Debmiana, September 17, 1 ad. c?; Bui i Khumri, 
November 5, 1 imm. 9 . 

Passer domesticus parkini Whistler 

Kashmir: Bandipur, July 30, 1936, 2 imm. c?, 1 unsexed ad.; Gurais, 
August 3,1 ad. cf. Baltistan: Safaranga, August 18, 2 ad. c?', 1 ad. 9,1 imm. 
9 ; Kafalu, August 21-27, 2 ad. c?, 2 imm. 9 ; Dagoni, August 24-25, 1 ad. c?, 

3 ad. 9 ; Khalan, August 30, 1 imm. 9 ,* Biodkang, September 3, 1 ad. cT, 1 
imm. cT, 1 ad. 9 ; Udmaro, September 6,1 imm. 9 ; Hundt, September 7,5 ad. 
c?, 3 ad. 9,1 imm. 9 ; Karzong, September 13, 1 ad. cf. Ladakb: Shyok 
Valley, Kampuk, September 8, 1936, 1 ad. 9 ; Pitug, September 19-20, 1936, 

4 ad. cf*, 1 imm. cf*; Spituk, September 21, 1 imm. cf*, 2 ad. 9,2 imm. 9 ; 
Gya, September 25, 1 ad. cf. 

Northern Punjab: Kulu: Bandrole, June 1, 1936, 1 ad. c?. Lahul: 
Kolung, June 16, 1 ad. cP; Koksar, August 25, 2 ad. c?, 1 ad. 9 ; Kyelang, 
October 19, 1 ad. 9 • 

Nepal; Thankot, March 31-April 12,1947, 7 ad. cf, 4 ad. 9 . 

Passer domesticus indicus Jardine and Selby 

United Provinces: North: Nichlaul, January 31-February 15, 1947, 6 
ad. cf, 4 ad. 9 ; south: Benares, January 23,1 ad. cf. 

Southern Bengal: Dacca, January 16,1937, 2 ad. c?. 

Bihar: Muhammadganj, August 28-September 2, 1947, 3 ad. c?, 2 ad. 9 . 
Surguja: Ramanujganj, October 9-10,1947, 2 ad. cf. 

Central Provinces: Bheraghat, March 5-26, 1946, 4 ad. cf, 1 ad. 9, 
December 3-19, 5 ad. cT, 3 ad. 9 ; Bichhia, July 9-14, 2 ad. cf, 1 imm. c?, 2 ad. 
9. 

Southern India: Southern Bombay Presidency, Londa, January 1-March 
13,1938, 4 ad. 9 . Madras Presidency: Nilghiri Hills, Ootacamund, February 
18,1937,1 ad. cf; Cuddapah, March 30,1 ad. c?. 

Passer hispaniolensis transcaspicus Tschusi 

Persia: Bakhtiari, Sar i Dasht, April 27, 1940, 3 ad. cf. Mazenderan, 
Gurgan, October 1, 1 imm. cf*. Kermanshah, Gasrishirin, January 1-9, 1941, 
6 ad. cf, 7 ad. 9 . Luristan, Durud, Apr 12-9, 3 ad. cf, 6 ad, 9 . 

Afghanistan: Bagrami, September 29-October 1. 1937, 3 ad. cT, 1 ad. 9 ; 
• Kandahar, October 23, 1 ad. 9 . 

In breeding plumage this race is extremely close to, and cannot 
with certainty be separated from, the nominate race in similar 
plumage, though the chestnut of the crown in transcaspicus is not 
quite so rich. In winter plumage, however, the two are quite 
distinct; transcaspicus is paler, less rusty and lighter above, and 
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the edges of the outer webs of its wing and tail feathers are con¬ 
siderably lighter than in hispaniolensis. 

There are no differences in color or size between the specimens 
from Persia and those of Afghanistan. A male of typical trans- 
caspicus collected on January 27 at Tedshen, Transcaspia, 
matches perfectly the color of my January specimens from 
western Persia, and its size is identical. 

My specimens of P. hispaniolensis and P. domesticiis collected 
together in Persia and Afghanistan show no evidence whatsoever 
of hybridization. 

Measurements: Wing: 15 males, 78.5-86.0 (81.13); 15 
females, 74.0-81.0 (77.24). Tail: 14 males, 49.0-60.0 (54.50); 
15 females, 48.0-55.0 (51.64). Bill: 15 males, 13.0-15.0 
(13.85); 15 females, 13.0-14.0 (13.37). 

PASSER MONTANVS 

The series of the Tree Sparrow collected by Koelz consist of 
124 specimens. A study of this material together with the col¬ 
lection of the American Museum of Natural History shows that 
the Koelz specimens represent three forms. These three sub¬ 
species can be distinguished from one another by their colora¬ 
tion. The differences are best appreciated on the upper parts, 
particularly the mantle and the rump. These three races are: 

Passer m. transcaucasicus Buturlin, 1906. The more western 
series from northern Persia collected in Azerbaijan, at Karaj, 
and in the mountains above Gurgan differs from a series of typi¬ 
cal P. m. niontanus from western Europe in being duller above, a 
little lighter, grayer and less rufous, and by having the center of 
the belly whiter, and the bill slightly shorter. These characters 
agree well with the description of transcaucasicus whose range is 
given by Buturlin and Dementiev (1935) as Transcaucasia and 
the southern shores of the Caspian. 

The measurements of the three races, together with those of a 
series of P. m. montanus, are given below. The only difference 
which may be of significance is the shorter bill of transcaucasicus. 
P. m. dilutus appears to have the wing and tail a little longer 
than the others, but seen as a whole the size differences are too 
slight to be of use in discrimination. 

Passer m. dilutus Richmond, 1895. This race, whose type 
locality is Kashgar in Eastern (Chinese) Turkestan, was described 
as being considerably paler everywhere than P. m. montanus. 
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My material from eastern Persia (Khorasan) and that of Af¬ 
ghanistan is identical in size with, and shows no significant dif¬ 
ference in color from, a series from Djarkent in the eastern part of 
Western (Russian) Turkestan, and with three specimens from 
Khotan in Eastern Turkestan. All the specimens, both above 
and below, are paler than transcaucasicus and considerably paler 
than montanus, transcaucasicus being intermediate between 
dilutus and montanus. But if only isolated specimens of trans¬ 
caucasicus are compared to others of dilutus, particularly from 
the more western part of the range of this latter, they are seen to 
differ very little. 

The birds from eastern Persia (the western extremity of the 
range of dilutus) were called pallidus by Zarudny in 1903. 
Snigirewski (1928, Jour. Ornith., vol. 76, p. 591) states that 
pallidus differs from dilutus by having a shorter tail and wing, 
and by being grayer, particularly on the rump. The measure¬ 
ments given below fail to confirm this size difference. The rump 
on my three Eastern Turkestan specimens is perhaps very slightly 
paler than in my birds from eastern Persia, but the difference is 
so minute that, lacking other characters (such as the size), I 
think pallidus cannot be maintained. 

Passer m. malaccensis Dubois, 1885. My series from Nepal 
is darker and decidedly more reddish above than my specimens 
of dilutus and is brighter as well as more reddish than my speci¬ 
mens of transcaucasicus. These Nepal birds do not differ in 
either color or size from other series of malaccensis from the 
Indo-Chinese countries and Hainan, as well as from scattered 
specimens from the Greater Sundas and the Malay Peninsula 
(including topotypical malaccensis from Malacca). But though 
malaccensis is distinctly different from dilutus and transcaucasi¬ 
cus, it is, on the other hand, extremely close to montanus. I 
cannot see any difference in the color of the under parts between 
my specimens of montanus from western Europe and those of 
malaccensis from Nepal and the other regions given above. In 
the color of the upper parts there is a very slight color difference, 
but only as a series, the difference being really perceptible only 
on the rump, which in malaccensis averages a little more rufous. 
The differences in the measurements appear to be too slight to 
be of significance. The question whether or not malaccensis is 
really separable from montanus can be settled only by more 
abundant and fresher series than are available to me. These 
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series should consist of birds in comparative plumage represent¬ 
ing all the various stages of wear, for with wear the crown in all 
the specimens of P. montanus that I have examined turns redder, 
and the color of the mantle and rump more rufous. 

The ranges of P. m. transcaucasicus and P. m. dilutus in Persia 
and Afghanistan are shown in figure 1. Localities reported by 
Zarudny and Harms, Stresemann, Paludan, and Whistler are 
included. Although some of the localities of Zarudny and 
Harms, and Whistler, as well as several of mine from Afghanis¬ 
tan, could not be found, they all fall within the ranges indicated 
on the map. 

The distribution follows in a striking manner the trend of the 
northern mountains, the species being lacking entirely on the 
Persian Plateau and in the lowlands of southwestern Afghanis¬ 
tan. 


Measurements 


Region or Locality No. 

P. m. montanus 

Wing 

Tail 

Bill 

Western Europe 
P. m. transcau- 
casicus 

11 

65.0-72.0(68.60) 

46.0-50.0(48.46) 

12.0-13.0(12.36) 

Northern Persia 
P. m. dilutus 
Eastern Persia 

19 

66,0-72.5(68.67) 

47.0-56.0(51.10) 

10.5-12.0(11.10) 

(Khorasan) 

5 

71.0-76.5(74.10) 

51.0-60.0(55.70) 

12.5-13.0(12.50) 

Baluchistan 

4 

73.0-73.5(73.25) 

50.0-54.5(53.00) 

12.0-12.5(12.12) 

Afghanistan 

Western 

Turkestan 

21 

72.0-77.0(73.90) 

50.0-59.0(54.30) 

11.5-13.0(12.12) 

(Djarkent) 

Eastern 

Turkestan 

8 

70.0-77.0(73.30) 

52.0-56.0(53.70) 

12.0-13.5(12.50) 

(Khotan) 

P. m. fnalaccensis 

3 

72,73,75(73.34) 

54, 55, 56 (55.00) 

12.5,13,13 (12.83) 

Nepal 

Indo-Chinese 

6 

70.5-73.5(72.50) 

47.0-56.5(52.92) 

12.5-14.0(13.16) 

countries 

7 

68.0-71,5(69.80) 

47.5-54,0(51.00) 

12.5-13.5(13.00) 

Hainan 

9 

68.0-72.5(70.22) 

48.0-52.0(50.28) 

12.5-13.8(13.22) 


Passer montanus transcaucasicus Buturlin 

Azerbaijan: Tabriz, October 30-31, 1940, 2 ad. o’, 2 ad. 9,1 itnm. 9, 1 
unsexed ad., December 14, 1 ad. cf ; Ardebil, November 2, 1 ad 9 ; Sarab, 
November 8, 1 ad. o’, 2 ad. 9 ", Maragbe, November 25-December 1, 5 ad. o’, 
2 ad. 9 ; Rezaieb, December 8, 1 unsexed ad. 
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Fig. 1. Range of Passer montanus in Persia and Afghanistan. Diagonal lines; P. m, transcaucasicus^ 

Stippling: P. m. dilutus. 
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Mazenderan: Rubatikarim, July 16, 1940, 1 ad. cf; Shah Kuh, July 20, 1 
imm. cf; Karimserai, July 20-22, 2 ad. cf, 2 imm. c?, 2 ad. 9,5 imm. 9 ; 
Dimalu, July 22, 1 imm. 9 • 

Northern Iran: Karaj, February 19, 1943, 1 ad. 9 , March 1, 1944, 2 ad. 
c?, December 8,1 ad. c?, October 20-November 18,1945, 4 ad. cf, 5 ad. 9 ■ 

Passer montanus dilutus Richmond 

Synonym: Passer montanus pallidus Zarudny. 

Northeastern Persia, Khorasan: Garmah, August 3, 1940, 3 imm. cf, 

1 ad. 9 ; Firdaus, August 30,1 ad. cf, 1 imm. cf, 1 ad. 9 ; Gtmabad, September 
9, 1 ad. cf, 1 imm. Turbati Haidari, September 12, 1 ad. cf; Nishabur, 
September 20, 3 ad. 9 ; Sultanabad, September 22,1 ad. c?, 1 ad. 9 ; Sabzawar, 
September 23, 1 ad. 9 • 

Baluchistan: Quetta, November 26-27, 1939, 1 ad. cf, 1 ad. 9 ; Spezand 
Junction, Jaxinory 19, 1946, 3 ad. cf, 1 ad. 9 • 

Afghanistan: Gulbahar, May 14, 1937, 2 ad. 9 ; Laghman, May 25-26, 2 
ad. c?; Gardez, June 15-16, 1 ad. cf, 1 ad. 9 ; Khanabad, July 2-3, 1 ad 9,1 
nestling c? and 1 nestling 9 ; Faizabad, July 12, 1 ad. d'; Sanglech, July 27, 1 
ad. c?, 2 nestling d; Bagrami, September 28-October 1, 2 imm. 9 ; Laorlash, 
October 7,1 ad. 9 ; Mukur, October 10,1 ad. c?; Karabagh, October 10, 3 ad. 
d; Farah, November 7-9, 3 ad. cf, 2 ad. 9 ; Bala Murghab, November 15, 1 
ad. d; Maimana, November 16-18, 3 ad. cf, 3 ad. 9 ; Kabul, December 14, 

2 ad. d, 2 ad. 9 ; Jalalabad, December 19, 1 ad. d; Doao, August 23, 1939,1 
unsexed imm.; Bai, September 19, 1 imm. d; Sufak, September 27, 1 ad. d, 
1 imm. d , 3 ad. 9 . 

India, Northwest Frontier Province: Parachinar, May 7-8,1936,2 ad. cf*. 

Passer montanus malaccensis Dubois 

Nepal: Bhimpedi, March 11-13, 1947, 2 ad. cf, 1 ad. 9 , May 3, 1 ad. d; 
Chitlang, March 15,1 ad. 9 ; Thankot, April 8-29,3 ad. cf, 2 ad. 9 . 

Passer rutilans cinnamomeus Gould 

Northern Punjab: Kulu, Bandrole, May 31, 1936, 1 ad. cf; Kangra, 
Kotla, January 27, 1946, 2 ad. cf. 

The length of the wing measures: 72, 72, 73.5. In other 
adult male specimens from the collection of the American Mu- 
seum of Natural History, the same measurement is: northern 
Punjab, 72, 72.5, 75, 75; Ladakh, Kashmir, 71, 72, 72, 72, 72.5, 
72.5, 73, 73. 

Hartert in 1910 (Die Vogel der palaarktischen Fauna, vol. 1, p. 
162) separated the birds of the Himalayas west of Nepal as 
P. r. debilis on account of their being somewhat smaller and 
lighter in color above than the birds found from Nepal eastward. 
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But Kinnear (1922, Ibis, p. 521) later showed that there is no 
constant color difference and no significant size difference be¬ 
tween the western and eastern Himalayan populations. 

On the other hand the populations from the high plateau of 
southern Tibet, as well as from northern Bhutan and probably 
northern Sikkim, have been shown by Stresemann (1939, 
Ornith. Monatsber., vol. 47, p. 176) to be considerably larger 
than the more southern birds in the Himalayas. A series of 19 
adult males of this larger race, which Stresemann calls P. r. 
schaeferi, measure for the wing 77-82 (78.5), as against 71-75 
(72.67) for 15 adult males from Kashmir and northern Punjab. 

In my specimens the wing in five adult males from Sikkim and 
Bhutan measures; Sikkim, 74-t- (very worn), 77, 78.5; Bhutan, 
77.5, 80. Unfortunately no further localities are given, but the 
measurements of the unworn birds fit within the range of varia¬ 
tion of schaeferi. 

With wear the whole plumage turns distinctly lighter, the 
lower parts become paler, and the bright chestnut red of the 
upper parts turns into a rusty orange. The type of P. r. debilis 
was collected on July 19, 1873, and is in extremely worn and 
faded plumage, which probably accounts for the difference in 
color seen by Hartert. 

Passer pyrrhonotus Blyth 

Punjab: Lahore, November 29, 1936, 2 ad. cf. 

This little sparrow is found locally in Sind and Punjab and 
has been collected twice in southern Persian Baluchistan during 
March by Zarudny and Harms. 

Measurements: Wing; 68.0, 69.0; tail; 47.0,50.5; bill; 11.5, 

12 . 0 . 

Three additional adult specimens from the collection of the 
American Museum of Natural History measure; one male, 
January 25, Lahore, wing 67, tail 50.5, bill 11.5; one male, no 
date or locality, Sind, wing 68, tail 48, bill 11.5; one female, no 
date, eastern Narra, Sind, wing 65, tail 48, bill 11.5. 

MONTIFHINGILLA NIVAHS 

Two races of Montifringilla nivalis were collected by Koelz, 
M. n. alpicola and M. n. gaddi. Montifringilla n. gaddi, probably 
owing to insufficiency of comparative material, has been hitherto 
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considered to be only a synonym of M. n. alpicola. Our exten¬ 
sive series, however, which contains specimens in all states of 
plumage, now amply confirms its validity. 

Montifringilla n. gaddi was described as having a longer bill, 
blacker lores, paler plumage, and the white areas of the tail more 
developed than in typical M. n. alpicola from the Caucasus. 
Our specimens do not bear out the difference in the bill 
length, nor that of the darkness of the lores, a character which 
appears to be connected with the state of the plumage. But 
gaddi is whiter below, and paler, more rufous, and less gray 
above than alpicola. It also has larger white areas in the tail 
feathers, as well as on the inner primaries, than in alpicola. 

In coloration, M. n. gaddi is similar to another hard to dis¬ 
tinguish race, M. n. groum-grzimaili from eastern Tian Shan and 
southeastern Altai, but gaddi shows more white on the tail and 
inner primaries. 

As the three races are very close to one another, they are sum¬ 
marized below. Five adult males in comparative seasonal plum¬ 
age are used. The bill length, taken from the skull, is given, as 
this measurement is mentioned by various authors. The black 
terminal spot is that of the fifth inner pair of rectrices and is 
measured, on whichever side it is greater, to the tip of the feather. 

1. Montifringilla nivalis alpicola Pallas (Iran, Karaj, Janu¬ 
ary 18). Darker and grayer than M. n. gaddi. 

Measurements: Wing: 117, 119, 120, 121, 122 (119.80); 
bill: 16, 16, 16,16, 17.5 (16.30); terminal spot: 9, 10, 10, 11, 11 
( 10 . 20 ). 

2. Montifringilla nivalis gaddi Zarudny and Loudon (Luris- 
tan, Durud, four, and Bakhtiari, Ti, one, January 24-February 
14). Paler and more rufous than M. n. alpicola. 

Measurements: Wing: 116, 118, 119, 122, 122.6 (119.50); 
bill: 15.5, 15.5, 16, 16, 16.5 (15.90); terminal spot: 4, 5, 6, 6, 7 
(5.60). 

3. Montifringilla nivalis groum-grzimaili Zarudny and Lou¬ 
don (Tian-Shan, Naryn, January 14-16). Color as in M. n. 
gaddi. 

Measurements: Wing: 115, 118, 120, 121, 124 (119.60); 
bill: 15,15,15.5,16,16.6 (15.60); terminal spot: 8, 9, 9, 11, 12 
(9.80). 

The measurements of the specimens (adults only) collected by 
Kodz are as follows (specimens from Afghanistan not included): 
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Montifringilla n. alpicola: Wing: 10 males, 117.0-122.0 
(118.90); four females, 110.0-115.0 (112.0). Tail: seven 
males, 66.0-71.0 (68.92); three females, 62, 66, 72 (66.0). 
Bill, from skull: 10 males, 16.0-17.5 (16.35); four females, 
15.0-16.5(15.88). 

Montifringillan. gaddi: Wing: 19 males, 116.0-126.0 (119.34); 
four females, 112.0-116.0 (114.25). Tail: 18 males, 68.0-76.0 
(71.50); five females, 65.0-71.0 (68.50). BiU: 18 males, 15.0- 
17.5 (16.20); five females, 15.0-16.0 (15.60). 

The specimens from Afghanistan have not been used for com¬ 
parison. They are similar in coloration to gaddi and groum- 
grzimaili, but in one of the three adult males from Afghanistan 
the white area on the primary coverts is more restricted, and in 
the other two it is very much reduced and so much suffused with 
dark as to be almost lacking. 

The reduction in the white area may be characteristic of the 
birds of Afghanistan, as it is shown by all my specimens, but as 
it also occurs in an occasional specimen of all the other three 
races, I think it best, for lack of more material, to refer my 
Afghanistan specimens to gaddi. 

Montifringilla nivalis alpicola PaUas 

Azerbaijan: Livan, November 18, 1940, 1 ad. 9. Iran: Karaj, January 
18, 1945, 6 ad. cf, 1 ad. 9,3 unsexed ad. Mazenderan: Sbai Kub, July 18- 
19,1940,4ad. cf, 5imm. c7, 2 ad. 9. 

Montifringilla nivalis gaddi Zarudny and Loudon 

Luristan: Durud, January 22-25, 1941, 5 ad. cf, March 15-22, 7 ad. c?, 
3 ad. 9 , August 28,1 imm. cf, October 25,1 ad. cf, 1 ad. 9 ; Khali Euh, June 1, 

1940, 4 ad. c?', 1 imm. cf, 1 ad. 9,2 imm. 9 • Bakhtiari: Ti, February 9-14, 

1941, 2 ad. c?. 

Afghanistan: Sbanbashak, August 31, 1939, 2 imm. 9 ; Safedsang, Sep¬ 
tember 20,1 imm. cf; Burchao Pass, October 10-12,3 ad. o’, 1 ad. 9 . 

Montifringilla adamsi adamsi Adams 

Kashmir: Ladakh, Shakrot, September 26,1936,1 imm. 9. 

This immature specimen measures: wing 95.0, tail 52.0, bill 
12.5. According to Stuart Baker (1926, Fauna of British India, 
vol. 3, p. 187), adults measure: wing 102.0-103.0, tail 61.0- 
70.0, bill 12.0-14.0. 
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Montifringilla theresae Meinertzhagen 

Northern Afghanistan: Sabz Pass, August 2S, 1939, 4 ad. cf, 4 ad. 9 . 

All the specimens are in full moult. In the only specimen in 
which the wing could be measured, an adult female, the length 
is 88.0. The length of the bill is, in males, 14.0-15.0, and that 
of females 13.0-15.0. The wing length of Meinertzhagen’s 
specimens was: five males, 93.0-99.0; two females, 89.0 and 91.0. 

When discovered, M. theresae was found to be breeding on top 
of the Shibar Pass in northern Afghanistan in company with a 
M. nivalis said by Meinertzhagen to have been M. nivalis 
adamsi. Stegmann (1932, Jour. Ornith., vol. 80, p. 99) has shown 
that M. nivalis and M. adamsi are two distinct species. The 
range of M. adamsi does not extend so far west as Afghanistan, 
and in Meinertzhagen’s subsequent report on the birds of 
northern Afghanistan (1938, Ibis, p. 505), the M. nivalis in 
whose company theresae was breeding is identified as M. n. 
alpicola. I have shown in the discussion of M. n. gaddi that 
alpicola does not extend to northern Afghanistan, but that the 
M. nivalis of that region seems to belong to another form, which 
may or may not be distinct from gaddi, but in any case is not 
alpicola. 

In size and in the pattern of the wing and tail, M. theresae be¬ 
longs in a group made up, in addition to itself, of M. ruficollis 
and M. blanfordi. This group differs from the larger M. nivalis 
and M. adamsi by a different distribution and much larger 
amount of dark on the secondaries and rectrices. 

In 7iivalis and adamsi, the outer rectrices are all white except 
for small dark tips. All the secondaries in nivalis are all white; 
in adamsi only the distal half of the two or three innermost are 
white, the outermost being white on the inner web and dark on 
the outer. In theresae, ruficollis, and blanfordi the amount of 
white varies in each, but all the secondaries on both webs are 
either dark or end in dark tips, and the rectrices are largely suf¬ 
fused with gray and end in very large dark tips, separated by a 
narrow or wide white band. 

Based on a progressive reduction of white, the order of the 
species within the two groups appears to be as follows: 

Group with much white, larger body size: 

1. M. nivalis 

2. M. adamsi 
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Group with little white, smaller body size: 

1. M. ruflcollis 

2. M. theresae 

3. M, blanfordi 

Montifringilla blanfordi blanfordi Hume 

Kashmir : Rupshu, Tozeri, October 2-3,1936,20 ad. cf*, 2 imm. d*, 11 ad. 9 , 
4 imm. 9 . Northern Punjab: Lahul, Seschu, October 6,1 ad. cf. 

Four of the adults have just finished moulting, and in the 
others the moult is just being completed. The immatures are 
just starting to moult into adult plumage. All the adults are 
therefore in very fresh plumage. When compared with two 
worn specimens collected on June 28 at Iso Kor, Rupshu, these 
June birds have the chin and forehead mark a little blacker than 
the fresh specimens and are also a little grayer above and below. 

The measurements, in adult specimens that have finished 
moulting or in those in which the feathers used for measure¬ 
ments appear to be fully grown, are as follows: wing, 12 males, 
95.0-101.0 (97.6G), eight females, 94.0-97.0 (95.30); tail, 12 
males, 49.0-55.0 (51.67), nine females, 45.0-50.0 (48.45); biU, 
20 males, 10.0-12.0 (10.90), 11 females, 10.0-11.5 (10.95). 

The range of M. b. blanfordi is southern Tibet and the Hima¬ 
layas from Kashmir to Sikkim. Two additional races have been 
described, both from northeastern Tibet: one, M. b. barbata 
Przewalski, 1887, from northwestern China (Kansu) to southern 
Kuku Nor, east of Zaidam; the other, M. b. ventorum Stegmann, 
1932, from the “Valley of the Winds” in the Tschamen-tagh, 
west of Zaidam. Neither is available for examination; barbata 
is said to be grayer above and to lack the rusty tinge of blanfordi^ 
and ventorum is said to be paler gray above and more yellowish 
clay than barbata. 

Ploceus philippinus philippinus Linnaeus 

Punjab. Lahore, February 11, 1933, 1 ad. d*. Nepal: Tbankot, April 11, 
1947, 1 ad. d, June 27-July 25, 10 ad. d, 1 ad. 9. United Provinces: Ben¬ 
ares, January 22-24, 1947, 2 ad. d, 1 ad. 9 ; Nichlaul, February 1-6, 4 ad. d, 
3 ad. 9 ; Kalnahi, February 18, 1 ad. d, 1 ad. 9 ; Lucknow, December 11, 1 
ad. d. Bihar: Muhammadganj, August 21-September 2, 1947, 8 ad. d, 2 
ad. 9 ; Garhwa Road, September 15, 1 imm. d. Surguja: Ramanujganj, 
November 7, 1947, 1 imm. d, 1 imm. 9. Southern Bengal: Dacca, January 
13-17, 1937, 2 ad. d, 2 ad. 9. Central Provinces: Bheraghat, March 1-26, 
1946, 6 ad. d, 1 ad. 9, April 26-May 27, 2 ad. d, 2 ad. 9, December 29. 1 
imm. 9 ; Mandla, June21,1 ad. d, October 14, 2 ad. d. 1 imm. d. 
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The specimens show that this form undergoes two moults a 
year, a prenuptial and a postnuptial moult. The prenuptial 
moult is partial; only the feathers of the upper part of the body 
are renewed, producing in the male the yellow and dark feathers 
of the breeding season. In the postnuptial moult every feather 
of the body is changed; the males lose all the colored feathers, 
and in this eclipse plumage are identical with the females. 

The prenuptial moult takes place in the spring. In my speci¬ 
mens from Bheraghat in northern Central Provinces, collected 
from March 1 to May 27, the first evidence of this moult is on a 
specimen collected on April 26. In the specimens from Thankot 
in Nepal, a male from April 11 has not started the moult, but in 
the rest of the series collected from June 27 to July 25 all the 
males are in full breeding plumage, with the exception of four 
June birds in which the moult is from one-half to two-thirds com¬ 
plete. All the Thankot birds, excepting the one from April, are 
marked “breeding” on the label. Farther south, at Muham- 
madganj in Bihar, a series collected from August 21 to September 
2 is also in full breeding plumage. Throughout the breeding 
season the whole plumage, with the exception of the nuptial 
feathers, is very badly worn, and the color of the bill in the males 
is black. 

The height of the breeding season appears to be July and Au¬ 
gust. It may extend into September, though I believe that the 
postnuptial moult probably begins towards the end of that 
month or in the beginning of October. Unfortunately, I have 
only one adult specimen from September 2 to December 11. In 
this specimen, collected on October 14 at Mandla, northern Cen¬ 
tral Provinces, the yellow feathers have almost completely been 
replaced, but the rest of the plumage, though exceedingly worn, 
has not begun to moult. I have four immature specimens col¬ 
lected during this season (September 15 to October 14) in Bihar 
and northern Central Provinces. These, three males and one 
female, are in fresh juvenal plumage, both sexes are identical, 
and their color, both above and below, is very tawny. 

The wing and tail feathers are the last to be replaced, for in 
my only two specimens in which the wing is moulting (January 
19, Londa, and January 24, Benares), the rest of the body 
plumage has been completely renewed and, though still very 
fresh, is beginning to show slight signs of wear. The whole 
plumage is at its freshest from the middle of December to the 
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middle of February and wears progressively from then onward. 

A color comparison made with specimens in fresh or slightly 
worn plumage shows that the birds from western India are paler, 
grayer, and less tawny than the birds of eastern and southern 
India. The palest and least tawny specimen is from Lahore, 
and the darkest and tawniest are a single specimen from Londa 
in southern Bombay and several from Dacca in southern Bengal. 
In the intervening region the birds are intermediate: specimens 
from Bheraghat in northern Central Provinces; Elheri, Kalnahi, 
and Nichlaul in northern United Provinces; and Thankot in 
Nepal are closer to the pale bird from Lahore, while the speci¬ 
mens from Lucknow and Benares are quite close to the birds of 
Dacca. This trend is definite, although I have too few speci¬ 
mens to be able to express it numerically. As Whistler mentions 
(1933, Jour. Bombay Nat. Hist. Soc., vol. 36, p. 832), the birds 
from Benares eastward to Dacca will probably be found to inter¬ 
grade with the tawnier race {Ploceus philippinus burmanicus) of 
the eastern Himalayas, Assam, and northern and central 
Burma. 

Measurements: (Fresh or slightly worn adult specimens 
only.) Wing: 13 males, 70.0-77.0 (73.0); six females, 71.0- 
73.0 (71.84). Tail: 13 males, 43.0-52.0 (46.34); six females, 
43.0-48.0 (45.0). Bill: all adults, 41 males, 17.0-19.5 (17.94); 
13 females, 16.5-18.5 (17.50). 

Ploceus philippinus travancoreensis Whistler 
Southern Bombay Presidency: Londa, January 18,1938,1 ad. cf. 

The single specimen from Londa, mentioned above, is identi¬ 
cal in the coloration of the upper parts with the specimens from 
Dacca, but the under surface of the body is darker. The tawny 
wash is more pronounced, its shaft streaks are darker and better 
defined, and the wash covers the whole abdomen instead of 
being limited to the breast and flanks as in all my other speci¬ 
mens of philippinus. These characters match exactly those 
given in the description of Ploceus philippinus travancoreensis. 
This new race was described by Whistler from breeding speci¬ 
mens collected at Kottayam on the backwaters of the Travan- 
core coast below Cochin (1936, in Ali, Jour. Bombay Nat. Hist. 
Soc., vol. 38, p. 504). This new specimen from Londa extends 
considerably the range of P. p. travancoreensis along the west 
coast of India. 
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The distribution of the dark forms of P. philippinus {P. p. 
travancoreensis and P. p. birmanicus) is reminiscent of the dis¬ 
tribution of the Great Indian Hornbill {Dichoceros bicornis) and 
that of the Frogmouths of the genus Batrachostomus, as illus¬ 
trated by the maps of Ali (1935, Jour. Bombay Nat. Hist. Soc., 
vol. 37, p. 823). 

Measurements; Londa: adult male: wing, 72; tail, 42; 
bill, 17.5. Kottayam (Ali and Whistler): four adult males: 
wing, 70-75; tail, 41.5-48.0; bill, 18-20. One adult female: 
wing, 72.5; tail, moult; bill, 20. 

Ploceus manyar flaviceps Lesson 

Punjab: Eeshapur, March 7,1931,1 ad. c?. Sind: Khinjar Lake, Febru¬ 
ary 4, 1934, lad. cf. 

These two specimens and two others also from Keshapur, col¬ 
lected at the same time as my specimens, constitute all the ma¬ 
terial available to me. Since these four specimens were col¬ 
lected not long after the complete postnuptial moult, they are in 
fresh or slightly worn plumage. The four specimens are identi¬ 
cal above, but below they are somewhat different. The three 
Punjab birds are paler, less heavily streaked, and the shaft 
steaks are narrower than in the specimen from Sind. These are 
exactly the characters given by S. Baker as distinguishing P. 
manyar striatus from P. manyar flaviceps (1926, Fauna of British 
India, vol. 3, p. 73). However, in view of the slightness of the 
differences, additional material is required before striatus can be 
recognized as a valid form. 

Measurements: Punjab, Keshapur: two adult males: 
wing, 69, 72; tail, 44.5, 45.5; bill, 19, 19.5. One female: wing, 
65; tail, 42; bill, 18. Sind, KJiinjar Lake: one adult male: 
wing, 74; tail, 45.5; bill, 19. 

Ploceus benghalensis Linnaeus 

Northern United Provinces: Nichlaul, February 13, 1947, 1 ad. 9 : 
Kalnabi, February 24, 2 ad. c?. 

These three specimens are in fresh, or slightly worn, winter 
plumage. Both sexes are identical. 

Measurements: Wing: male, 70.5, 73; female, 71. Tail; 
male, 42, 44; female, 44. Bill: male, 16, 16.5; female, 16. 
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Lonchiira malabarica malabarica Linnaeus 

Southern Persia.: Laristan, Isin, December 17-18, 1939, 2 ad. cf, 2 ad. 9 . 

India; Sind: SoneriLake, Decembers-?, 1939,1 ad. c?, 1 ad. 9 . North¬ 
ern Punjab; Kangra, Kotla, February 3, 1946, 1 ad. cf. United Provinces. 
Lucknow, December 10-11, 1936, 2 ad. o’, 1 ad. 9 ; Siswa Bazar, January 30, 
1947,1 ad. 9 ; Nichlaul, January 31, 1 ad. cf; Kalnahi, February 15, 2 ad. cT. 
Bihar; Bhagahaghat, February 28, 1947, 1 ad. 9 ; Muhammadganj, August 
22-September 3, 5 ad. cT, 2 ad. 9 . Central Provinces; Bheraghat, March 11- 
May 10, 1946, 3 ad cf, 2 imm. cf, 5 ad. 9 , 1 inun. 9 . Madras Presidency: 
Rati, January 29, 1937, 1 ad. cf; Sidhout, March 22, 1 ad. c?; Hospet, March 
25, 1 ad. c?. 

This is one of the Indian species whose range extends into 
southeastern and southern Persia. Ticehurst (1925, Jour. 
Bombay Nat. Hist. Soc., vol. 30, p. 728) reports a specimen col¬ 
lected on April 7, 1921, on Tanb Island at the eastern end of the 
Persian Gulf. As most of the island is barren, this specimen, 
which was the only one seen, is believed to have been a stray. 
My specimens from Laristan were collected at Isin, 9 miles north 
of Bandar Abbas, and represent so far the most western record 
of the species on the mainland. 

These four specimens are slightly paler than specimens from 
India in comparative plumage. The primaries and rectrices are 
not so dark, brownish rather than blackish, and the rusty edges on 
the upper surface of the central rectrices are broader. These 
feathers also appear to be slightly shorter, less pointed, more 
rounded at their tips than in the Indian specimens. However, 
this last character may not be reliable, as the shape of the tips 
of these feathers varies in the Indian specimens, and the soft thin 
point of the feather is quickly worn off. 

My material from Persia is insufficient, but the differences 
between these specimens and those of India, though slight, de¬ 
served to be mentioned. In the rest of the series from the vari¬ 
ous parts of India I can see no difference in coloration between 
birds in comparative plumage, and there are no significant size 
differences, as can be seen below. 

Measurements: (Fresh or slightly worn adult specimens 
only.) 

Persia: Tail: male, 43, 46; female, 46, 49. Wing: male, 55, 
57; female, 55,56. 

Sind: Tail: male, 45. Wing: male, 55; female, 55.5. 

United Provinces: Tail: male, 51. Wing: male, 55. 
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Bihar: Tail, male, 47, 47, 48, 48, 50; female, 54, 57. Wing: 
male, 54, 64,54.6, 55, 56; female, 54, 57. 

Central Provinces: Tail: male, 45; female, 45, 46. Wing: 
female, 66, 56. 

Madras: Tail: male, 51. Wing: male, 56. 

Bill length: Persia: male, 10, 11; female, 10, 11. India: 
18 males, 10.0-11.0 (10.25); 11 females, 10.0-11.0 (10.18). 

Lonchura striata acuticauda Hodgson 

Nepal: Hetora, May 13, 1947, 1 ad. c?. 

This form differs from the more southern race, striata (type 
locality, Ceylon), by being browner, by being marked with fine 
blackish squamations on the abdomen and flanks, and by having 
more prominent shaft streaks. In striata, the feathers of the 
throat and upper breast are pure black, whereas in acuticauda 
(type locality, Nepal) these feathers are brown, end in rufous 
edges, and are marked with fine shaft streaks. 

This specimen is in very worn condition, and the feathers of 
the throat and top of the head are moulting. 

Lonchura striata striata Linnaeus 

Synonym: Lonchura striata estriata Koelz. 

Northeen Madras Presidency. Mahendra, January 25-26, 1937,1 ad. cT, 
1 imm. d', 1 imm. $ . Southern Madras Presidency: Nilghiri Hills, Kunja- 
panai, February 20, 1 imm. 9 ; Nilambur, March 2, 1 ad. 9 . Southern Bom¬ 
bay Presidency: Londa, January 7-February 14,1938, 3 ad. cT, 5 ad. 9 , 1 imm. 
9 ; Jagalbed, February 22-24, 1 ad. cT, 1 ad. 9 , 1 ad. 9 (the type of L. s. 
estriata). Northern Central Provinces: Belwani-Kisli, August 2-8, 1946, 1 
ad. cf, 2 ad. 9.2 unsexed ad., September 25, 3 ad. o’; Bichhia, August 7,1 ad. 
9. 

Lonchura s. estriata is based on the series from Londa and 
Jagalbed in southern Bombay and the specimen from Nilambur. 
In the type and two or three of the other specimens the shaft 
streaks are to a varying degree less prominent than in the typi¬ 
cal specimens of striata from Ceylon in the Rothschild collection. 
The black of the southern Bombay specimens is a little more in¬ 
tense and the white is purer than in the Ceylon specimens, 
but these are old foxed skins dating from 1875 and 1893. In 
four fresh specimens collected in December, 1939, at Seringa- 
patam in Mysore by Ali, the coloration is identical to that of tibe 
southern Bombay birds. The shaft streaks of the Mysore birds 
are as well marked as in the Ceylon specimens. The Mysore 
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birds are identical to my good series from the central Northern 
Provinces. Whistler (1942, Jour. Bombay Nat. Hist. Soc., vol. 
43, p. 36) found that the specimens in the British Museum from 
southern India, including some to the north and south of the 
type locality of estriata, could not be separated from typical 
striata of Ceylon. Though the population in the Londa neigh¬ 
borhood shows a tendency towards a reduction in the prominence 
in the shaft streaks, the specimens from this series cannot be 
separated as a whole from my other specimens from southern 
India and Ceylon. 

The adult specimen from Mahendra confirms Whistler’s 
observation (1933, Jour. Bombay Nat. Hist. Soc., vol. 36, p. 834) 
that the birds from the northern end of the Eastern Ghats are 
intermediate between actiticauda and striata. This specimen is 
browner on the back, ear coverts, and shorter upper tail coverts, 
and has more prominent shaft streaks on its back than in striata. 
Below, although its appearance is closer to that of striata, it 
shows very faint shaft streaks on the throat and traces of 
blackish squamation on the flanks and lower abdomen. 

Breeding birds can be found at different seasons of the year. 
In my series, specimens collected while breeding were taken at 
Londa in southern Bombay from January 31 to February 11, 
and on September 25 at Belwani-KisH in northern Central 
Provinces. The moult follows the breeding season but can 
start apparently while the birds are still breeding. The wing 
moults first and is followed by the crown and upper throat. All 
of the specimens from southern Bombay and the one from south¬ 
ern Madras collected from January 7 to March 2 and the birds 
from Central Provinces collected from August 2 to September 25 
are in worn plumage. In one-third to one-half of the specimens 
from both regions (including the breeding birds in both cases) 
the moult has started with the feathers of the wing, while that of 
the rest of the body, with the exception of a few feathers on the 
crown and upper throat, has not begun. At Mahendra, on 
January 25, an immature specimen is moulting into the adult 
plumage. 

Measurements: (Badly worn specimens are not included.) 
Wing: five males, 53.0-55.0 (54.20); seven females, 52.0—54.5 
(53.14). Tail: five males, 39.0—45.0 (41.50); four females, 
38.0-41.5 (40.25). Bill (all adults): nine males, 12.0-13.0 
(12.27); 10 females, 12.0-13.0 (12.45). 
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Lonchura ferruginosa atricapilla Vieillot 

Synonym ; Munia rvbroniger Hodgson. 

Nepal: Hetora, August 1, 1947, 1 ad. 9. 

The birds of Nepal were called Munia rubroniger by Hodgson 
in 1836, but the older name of this form is Loxia atricapilla 
Vieillot, 1805, the type locality of which was restricted to lower 
Bengal by Robinson and Kloss (1924, Jour. Nat. Hist. Soc. 
Siam, vol. 5, p. 362). The measurements given by these authors 
show that there is no diflference in size between the birds of 
Nepal (wing length of 12 specimens, 53-56), and those of penin¬ 
sular Siam (seven specimens, 52-56). My specimens from the 
collection of the American Museum of Natural History, from 
Nepal, measure 55, 55, 56 (55.33), and 13 others from the inter¬ 
vening regions between Nepal and peninsular Siam, 54-57 
(54.96) . My specimens also show that the amount of black on 
the abdomen varies individually, a fact already noticed by 
Chasen and Kloss in their specimens from the north of the Malay 
Peninsula (1929, Bull. Raffles Mus., no. 2, p. 23). 

The specimen collected at Hetora on August 1 was in the act of 
laying. Its plumage is quite worn. 

Lonchura punctulata lineoventer Hodgson 

Northern Punjab; Kangra: Kangra, November 22-23, 1936, 1 ad. cf, 
2 ad. 9 : Kotla, January 26-27, 1946, 1 imm. cf, 1 imm. 9 . Nepal: Amlekh- 
ganj, March 6, 1947, 1 imm. 9 ; Thankot, March 30, 1 imm. cf; Hetora, 
June 13-July 6,2 ad. cf, 6 ad. 9 • United Provinces: Lucknow, December 11, 
1936, 1 ad. c?, 1 ad. 9 ; Siswa Bazar, January 30, 1947, 1 ad. cf, 1 imm. cf; 
Nichlaul, February 1-7, 2 imm. o’, 2 ad. 9,1 imm 9 ; Kalnahi, February 20, 
1 ad. 9 , November 19,1 imm. c?; Khada, February 27,1 unsexed ad. South¬ 
ern Bengal: Dacca, January 13-16, 1937, 2 ad. 9 . Bihar: Garhwa Road, 
September 15, 1947, 1 ad. 9 • Surguja; Ramanujganj, October 7-Noveml)er 
9,1947, 3 ad. c?, 2imm. o’, 1 imm. 9 ; Gargori, October 20,1 ad. 9 . Central 
Provinces: Bheraghat, March 24-April 26, 1946, 3 ad. cf, 1 ad. 9 Kanha, 
August 11-September 5 , 4 ad. o’, 3 ad. 9 ; Bclwani-Kisli, August 31, 1 ad. (O’, 
September 24, 1 ad. 9 . Southern Bombay Presidency; Londa, January 7- 
February 18,1938, 5 ad. (f, 3 imm. (O’, 4 ad. 9,4 imm. 9 ; Jagalbed, February 
18-23,1 ad. c?, 2 imm. (O’, 1 ad. 9 • 

As shown by Ticehurst (1937, Jour. Bombay Nat. Hist. Soc., 
vol. 39, p. 557), the correct name of this form is lineoventer 
Hodgson, 1836 (type locality, Nepal), and not punctulata Lin¬ 
naeus, 1766, the type locality of which had been fixed as Java in 
1789. 
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The series includes specimens from every month of the year 
except May. Comparison of the specimens in fresh or not too 
badly worn plumage fails to show any color difference between 
birds from northern Punjab, Nepal, United Provinces, Bihar, 
and Central Provinces. The specimens from southern Bengal 
and southern Bombay are in the last stages of wear and are not 
comparable. The males average a little darker than the fe¬ 
males, both above and below. In the females, the crown and 
mantle are grayer, the maroon color of the throat is not so rich, 
and the edges of the feathers of the breast and flank are a little 
browner. There are no size differences between my specimens 
of the various populations. 

The plumage is renewed by a complete postnuptial moult, and 
there is no eclipse plumage. Unfortunately, no notes were re¬ 
corded as to the breeding condition, with the exception of two 
specimens collected in the act of laying at Kanha on August 15, 
and September 24 at Belwani-ICisli, both localities in northern 
Central Provinces. The breeding season probably varies in 
different parts of India, as specimens in various stages of moult 
are found from the end of November to the end of April. In my 
specimens, birds taken from August 11 to October 20 are in 
worn plumage and show no evidence of moult. These speci¬ 
mens, which include the two breeding birds, were collected in 
Bihar, Surguja, and northern Central Provinces. The first 
evidences of moult are in birds taken at the end of November in 
northern Punjab, the moult starting with the secondaries and 
inner primaries. At Dacca in southern Bengal, a bird from 
January 10 has not started to moult, but in another taken on 
January 13 the moult is starting with the secondaries. Birds 
from December 11 to February 7 in United Provinces, January 
27 to February 23 in southern Bombay, and March 24 to April 
26 from Bheraghat in northern Central Provinces are in the 
midst of the moult, the wing feathers and body plumage moult¬ 
ing simultaneously. During this season, immature specimens 
from United Provinces and southern Bombay are moulting into 
adult plumage, the first adult feathers appearing on the throat, 
breast, and flanks. In my specimens the only adults in really 
fresh plumage are June and early July birds from Nepal. 

Measurements: (Badly worn specimens are excepted.) 
Wing: 10 males, 54.0-57.5 (55.65); 15 females, 53.0-58.0 
(55.33). Tail: six males, 40.0-45.0 (42.60); seven females. 
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38.0-45.0 (40.50). Bill (all adults): 23 males, 11.0-12.5 
(12.0); 24females, 11.0-12.5 (11.85). 

Estrilda amandava amandava Linnaeus 

United Provinces; Saharanpur, December 1, 1936, 2 ad. cf; Niclilaul, 
Februar}' 4-14, 1947, 1 ad. c?, 2 imm. d’; Kalnahi, February 17-24, 2 ad. cf, 
1 imm. cf, 1 ad. $, 1 imm. 9. Central Provinces: Bheraghat, April 22- 
May 2, 1946, 2 ad. cf, 2 imm. o’, 6 ad. 9 , December 5-21, 1 ad. cf, 1 ad. 9,2 
imm. 9 ; Belwani-Kisli, July 26, 2 ad. o’, 2 ad. 9 , September 25-29, 4 ad. cf ; 
Bichbia, July 5-15, 3 ad. o’, October 5, 1 ad. cf ; Kanha, September 16,1 ad. o’. 

The races of this species have been illustrated in color and 
have been discussed in detail by Delacour (1935, L’Oiseau, p. 
377). The nominate race is found throughout India, Ceylon, 
and Assam. 

This series gives a good illustration of the moult. As is well 
known, the adult male in this species assumes the brown plumage 
of the female after the breeding season and reverts again to the 
red plumage preparatory to the breeding season. My speci¬ 
mens show that this prenuptial moult is a complete moult, and 
that the postnuptial moult is partial and involves only the re¬ 
placement of the red feathers. 

In my specimens, two adult males collected on February 4 and 
17 in United Provinces are well advanced or have turned com¬ 
pletely into the eclipse plumage, but their wing and tail show no 
signs of moult. In Central Provinces, birds of both sexes col¬ 
lected from April 22 to July 26 are in full moult, the moult of the 
wing and tail feathers being far more advanced than that of the 
body plumage. Examination of these specimens shows that on 
April 22 an adult male is moulting the wing and tail but that 
there are no signs of any red feathers. In another from July 7 
the moult of the tail has been completed and that of the wing is 
far advanced, but only a few pin points of red feathers, appearing 
on the crown and face, are breaking through their sheaths. This 
is also true of four other adult male specimens collected from 
July 5 to 26. In these the moult of the tail has been completed 
and that of the wing is advanced but that of the body 
feathers is lagging behind to a varying degree. Two immature 
males, also from April 22, are moulting into adult plumage, the 
first adult feathers appearing in the wing in one case and in the 
wing and tail in the other. From September 16 to December 5 
in Central Provinces, and December 1 in United Provinces, all 
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my adult specimens are in the full red breeding plumage, the 
intensity of the red varying somewhat individually. Following 
the breeding season I have no specimens from Central Provinces 
between December 5 and April 22, but, as mentioned above, two 
adult males taken in early February in United Provinces are 
turning or have turned into the eclipse plumage. 

Measurements: (Badly worn specimens or specimens in 
which the feather is not fully grown are excepted.) Wing: 13 
males, 47.0-50.5 (48.30); four females, 47.0-48.0 (47.60). 
Tail: 15 males, 36.0-41.0 (37.73); four females, 35.0-38.0 
(36.50). Bill (all adults); 18 males, 10.0-10.5 (10.20); 10 
females, 9.5-10.5 (10.04). 
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A REPORT ON SOME MIOCENE DIPTERA 
FROM FLORISSANT, COLORADO 

By Axel Leonard Melander* 

Florissant, Colorado, is justly famous for the multitude of 
fossils that have been discovered there. In Miocene times the 
region was the scene of intense volcanic activity. Subterranean 
explosions now and again showered poisonous fumes and fine 
ashes on the creatures of the area to overwhelm and bury them. 
Outbursts of molten lava descending on shallow Lake Florissant 
and the adjacent swamps boiled the water and baked the silt into 
shale. Ants and beetles crawling over the marshland were en¬ 
tombed. Insects flying over the water instantaneously perished, 
dropping to the surface, and then were carried down by the cloud 
of volcanic dust falling upon them. As they lay sprawled out, 
some flat, others on their side, many left an imprint in the 
accumulating silt. Perhaps the sulphurous gases preserved 
them from immediate decay, or their bodies were sterilized in the 
boiling water, which might account for the astounding number of 
fossilized specimens now being uncovered in this locality. 

It is interesting to note that frequently the expanded abdo¬ 
mens of the fossils, evidenced by the wide interstices between the 
sclcrites, suggest an internal bloating while the insects were being 
encased in the drying mud, as if they had been boiled. In 
Yellowstone National Park, insects can be seen to drop in their 
flight over the fumaroles and hot pools. Their bodies when seen 
in the water show a similar puffing of the abdominal segments. 
Were they to be covered with ashes they might easily duplicate 
the conditions at this Miocene fossil bed. The prevalence of 
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Chironomidae, Bibionidae, and Empididae in the Florissant beds 
might even time most of the cataclysms as having occurred in the 
spring of the year. 

As layer upon layer of volcanic ash accumulated, with al¬ 
ternate inundations and desiccations of the lake bed, the strata 
flattened by their own weight. The fossilized insects, fish, and 
plants were crushed to an infinitesimal thinness, sometimes leav¬ 
ing a carbonized deposit like a silhouette, or else an imponderable 
print like a photographic image, often with an iridescent sheen, 
especially on the abdomen. The shale rock thus formed can now 
be readily split into thin lamellae. Most of the disclosures 
naturally are devoid of fossils, but the thousands of specimens of 
insects that have been discovered in this limited area attest an 
extraordinary abundance and variety of insect life in that far- 
gone time. 

When insects are collected in any locality it is commonly 
noticed that some species are abundant in individuals and others 
are rare. It is not strange, therefore, that many of the Florissant 
Miocene species are represented by single specimens. Some 
forms, like Chironomus and Bibio, evidently perished in swarms, 
but the large number of uniques in the collection suggests a rich 
fauna still to be encountered. 

It is of interest to note that heretofore 167 species of Diptera 
have been described from Florissant, of which Cockerell con¬ 
tributed 85, Scudder 53, of which 51 are Tipulidae, James 12, 
Hull 11, Melander three, Brues two, and Johannsen one. The 
present study adds 62 new species, besides recognizing 22 of the 
previously described species. Three of the species have been 
placed in new genera, the significant point of which is not that 
three genera have become extinct, but that 55 of the new species 
can be assigned to genera persisting today. In addition to the 
material reported on, the collection contains some more species 
which are represented by specimens too imperfect for accurate 
determination. 

While many of the Florissant fossils are wonderfully preserved, 
sometimes with the microscopic hairs as plainly visible as in 
existing species, the vast majority are imperfect or fragmentary 
in some respect or other. Too often some important taxonomic 
structure is obliterated, which complicates the placement of the 
specimen. By tilting the stone at different angles under the 
binocular microscope and varying the direction of spot-light 
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illumination it is surprising how often illusive venational charac¬ 
ters can be brought into view. Sometimes moistening the stone 
will afford for a brief time a greater contrast between the speci¬ 
men and the matrix. Specimens mounted under Canada balsam 
and a cover glass show to advantage, a treatment especially de¬ 
sirable when certain shales slake and flake off. 

When the collector separates the laminae of shale and a speci¬ 
men is found, usually most of the insect, as far as it is preserved, 
is disclosed at once. Outlying parts, like antennae, tarsi, and the 
tips of the wings, may still remain hidden because the stone did 
not fracture properly. A mounted needle, ground to a micro¬ 
chisel end, is then useful to dissect off the bits of shale and often 
can expose important structures. It affords one a deep feeling of 
veneration to watch under the microscope the uncovering of 
structures entombed 10 million years ago. 

For the Florissant Diptera there has been surprisingly little 
evolutionary change since the Miocene. Wing patterns conform 
in nearly every instance to those of present-day genera. Most of 
the species can be rated in terms of the modern fauna. Some¬ 
times even the species present no special difference from certain 
living forms. Such fixation of structure seems remarkable when 
we consider the innumerable generations that have elapsed since 
the time when the Florissant specimens were laid away. Evolu¬ 
tionary development of genera and species took place long be¬ 
fore Miocene times. 

But in identifying the members of the collection under study 
not every individual affords worth-while information. Some 
structures, like setae, pubescence, or weak veins, rarely are com¬ 
pletely preserved. If the insect died with the two wings over¬ 
lapping it may be difficult to discriminate between the veins. 
When flattened to a single plane the dorsal and ventral struc¬ 
tures are superposed. If parts of the insect were at an angle to 
the plane of fossilization measurements may become deceptive, 
for example, when one apparently short femur projected upward 
and its normal mate was outspread. There might even have 
been some distortion as the sediment became impacted. This is 
sometimes noticeable in disagreements when micrometrically 
measuring the cells of the two wings. Previously was mentioned 
the frequent puffing out of the abdomen which would make the 
body measure longer than it was before death. 

Since the fossils in the shales, unlike those in amber, lack 
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many details of structure, their descriptions of necessity are 
brief. Measurements with the micrometer are presented, as a 
matter of record, but it is realized that such exactness is more a 
description of the fossil specimen than of the species. When 
measurements of a curved line are given the size is the straight- 
line distance between the designated points. It has been the 
custom to include the extent of fasciation of the abdomen in the 
diagnoses of species, though the dark and light alternate banding 
may represent individual bloating rather than the original color 
pattern. 

The present study considers the Diptera collected by the 
American Museum of Natural History expedition to Florissant, 
Colorado, in 1906 (the references indicated by A.M.N.H.), to¬ 
gether with some material from the R. D. Lacoe collection be¬ 
longing to the United States National Museum (designated 
hereafter as U.S.N.M.), supplemented by a few specimens from 
the British Museum (Natural History) and one from the Uni¬ 
versity of Colorado. The National Museum material was col¬ 
lected at Florissant and bears various lot numbers. Dr. R. S. 
Bassler, Head Curator of the Department of Geology, states that 
the lot numbers do not indicate localities or strata at Florissant, 
but only accessions to the Lacoe collection. Therefore the 
numbers are not given with the following descriptions. 

The specimens belonging to the American Museum of Natural 
History were found by Professor and Mrs. T. D. A. Cockerell, 
Professor W. M. Wheeler, and Mr. Sievert A. Rohwer. The 
exact sites, as marked on most of the specimens by station num¬ 
bers, have been described by Cockerell in the Bulletin of the 
American Museum of Natural History (vol. 23, pp. 127-132, 
1907). Credit is given the collector where the specimens have 
been initialed. Probably most of the large number of undesig¬ 
nated specimens were discovered by Professor or Mrs. Cockerell. 

For future identification purposes the specimens have been 
given a study number, inscribed in India ink at the margin of the 
stone, rather than by affixing labels which might become de¬ 
tached. However, specimens since assigned catalogue numbers 
by the United States National Museum (U.S.N.M.), the Ameri¬ 
can Museum of Natural History (A.M.N.H.), or the British 
Museum (Natural History) (Br.M.N.H.) have been referred to, 
throughout the present report, by these catalogue numbers rather 
than by their original study numbers. The measurements given 
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in the descriptions are in millimeters and fractions of millimeters, 
unless microns (Viooo mm.) are indicated. The photographs have 
been made by a variety of cameras and lenses. Generally, a long 
bellows and long-focus lens were used, the illumination being 
variously one or two miniature arc lamps, or an electric bulb 
spot light, or photo flood lights, the photographs being taken on 
slow contrast plates. Sometimes to increase contrast and bring 
out detail the specimen was moistened with glycerine during the 
long exposure, and sometimes a color filter was used. The en¬ 
larged unretouched photographs, it may be stated, are superior 
to the actual specimens in contrasting the fossil from the matrix. 
To show the varying degree of magnification the size of the orig¬ 
inal specimen is given in the captions to the figures. 


TIPULIDAE 

Tipula wilmatteae, new species 
Figure 2 

A larva, represented in profile by the posterior six or seven 
segments, was discovered at Station 14, Florissant, and is pro¬ 
visionally referred to the genus Tipula. The body apparently 
was stoutly terete, somewhat tapering caudally, without tuber¬ 
cles or spines, the posterior end expanding into six subequal anal 
lobes. No hairs or setae are visible, other than two bristles, one 
above the other, on the side of the antepenultimate segment. 
The body is almost colorless, except the last two segments which 
in the fossil are quite blackish, including the backward pro¬ 
jecting processes. A discoloration extends along the lower part 
of the body, probably indicating the alimentary tract. 

Scudder enumerated 51 species of Tipulidae from the Floris¬ 
sant shales, all in the adult condition, and in the collection under 
study there are upwards of a hundred tipulid flies. The present 
fossil is the first indicated discovery of a crane-fly larva. The 
relation of this larva to the adult flies probably can never be as¬ 
certained, so the species name will be a permanent recognition 
of the collaboration of Mrs. Wilmatte Porter Cockerell in as¬ 
sembling the Florissant collection for the American Museum 
of Natural History. 

Holotype (by monotypy): A.M.N.H. No. 26452. 
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Tipula florissanta Scudder 
Figure 3 

In the Florissant material studied by Scudder, this is the com¬ 
monest species, represented by 55 specimens. One of his para- 
types in the United States National Museum collection before 
me compares with five specimens from the American Museum 
and five more from the National Museum. It is quite probable 
that these are not all the same species, as they come from 
different strata; of the American Museum lot two specimens 
(A.M.N.H. No. 26453/1) were collected by Wheeler at Station 
14, two others (A.M.N.H. No. 26453/2) by Wheeler at Station 
11, and A M.N.H. No. 26453, a hyaline wing on pale gray shale 
(fig. 3), came from Station 13. 

Tipula limi Scudder 

A female in the Lacoe collection of the National Museum 
traces to this species. Its wings show a fainter clouding than 
Scudder indicated, but the pattern conforms. The wings are on 
the borderline for size, measuring 19 mm. in length and 5 mm. in 
width. 


Tipula heilprini Scudder 

A detached wing, 22 mm. long, from Station 14, A.M.N.H. 
No. 26454, agrees with the figure in Scudder’s “Florissant 
Tipulidae” in neuration and in showing the stigmatic and pre- 
apical clouding. In addition there is a small cloud surrounding 
the base of the prefurca. 

Tipula lapillescens Scudder 

A female faintly marked on the shale, from Station 14, Floris¬ 
sant (A.M.N.H. No. 26455:1), is probably this species. It does 
show a maculation of the wing agreeing with Scudder’s figure 3 of 
plate 9. A dislocated wing from the same station (A.M.N.H. 
No. 26455:2) has but a faint indication of the wing picture. In 
both specimens the m-cu cross vein does not quite reach the dis- 
cal cell, being separated from it by the blunted end of the 
second basal cell. 


Tipula maclurei Scudder 

A female from Station 14 (A.M.N.H. No. 26456:1) with 
darkened abdomen and maculate wings seems to be this species 
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though it is somewhat smaller than the type, the wing measuring 
about 20 mm. in length. Both halves of the fossil are repre¬ 
sented, though the anterior part of the insect is wanting. The 
specimen was received from Professor C. T. Brues, who dis¬ 
covered the fossil by splitting a bit of shale that showed another 
insect on a different layer. A dislocated wing (A.M.N.H. No. 
26456:2) shows the same color pattern. 

Tipulidae distincta Scudder 

A well-preserved female in profile in the Lacoe collection 
(U.S.N.M.) is assignable to this species. The venter is quite 
dark. 


Helius faecarius Scudder 

This species, described as Shamphidia, is represented by a well- 
preserved specimen in obverse and reverse, from Station 13, 
Florissant (A.M.N.H. No. 26459). The specimen agrees so well 
with the description and figure that there is no doubt about the 
identification. 


Cladura integra Scudder 

A specimen of this species was collected at Florissant (A.M. 
N.H. No. 26460). The venation of one wing is well preserved and 
agrees with the description and illustration in Scudder’s “Floris¬ 
sant Tipulidae.” 


Cyttaromyia clathrata Scudder 

One specimen in the Lacoe collection (U.S.N.M.) shows the 
characteristic neuration of this genus, with the first posterior cell 
divided to form an extra cell above the discal cell. It keys to C. 
clathrata, though it is slightly larger than Scudder’s specimens. 

Linmoscema marcescens Scudder 

A female specimen found at Florissant Station 14 (A.M.N.H. 
No. 26461) agrees well with the figure and description given by 
Scudder. The cross veins are obliterated so the wings appear to 
possess only longitudinal veins. Abdominal incisures strongly 
marked. 
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MYCETOPHILroAE 
Boletina h 3 rpogaea, new species 
Figure 10 

Length 5.1 mm. Head and mesonotum black, pleura prob¬ 
ably brownish, abdomen as preserved iridescent piceous, greatly 
distended, with the membrane colorless between the sclerites. 
Antennae scarcely twice the head height, rather stout, proboscis 
not projecting. Legs long and slender, light brown. Bristles of 
body not preserved; the apical spurs of tibiae strong, but no ex¬ 
tensor tibial spines showing. Wings 3.75 by 1.45 mm., quite 
strongly and uniformly infumated, overlapping but not coin¬ 
ciding, the venation therefore confused, auxiliary vein 1.2 mm. 
long and ending in costa, first vein ending 0.75 mm. before level 
of wing tip, third vein ending before wing tip, prefurca of fourth 
vein about 0.35, upper branch of fourth vein (M 1 + 2 ) 2.1 mm. 

Holotype: U.S.N.M. No. 112571 (R. D. Lacoe collection) 
Miocene shales, Florissant, Colorado. 

A beautiful specimen, but the superposition of the wings and 
lack of somatic bristles preclude exact generic placement. Com¬ 
pared with several existing species of Boletina the fossil agrees 
well. Scudder has described three other species of Boletina from 
the Tertiary of British Columbia and Wyoming. 

Hypogaea, Greek hrtiyaioi, from under the earth. 

Exechia priscula, new species 
Figure 9 

Length 5.5 mm.; head 0.6, thorax 1.2, abdomen 3.9; wing 3.3 
mm. A light brown species, the humeri and under side of body 
and the legs paler, wings slightly infumated, with base and apex 
subhyaline, veins light fuscous. Spurs of hind tibiae long, the ex¬ 
tensor setae short. Subcosta very short, ending in the radius, 
transverse fork of radial sector 1 mm. from humeral cross vein, 
1.2 mm. from end of first vein, and 1.6 from end of the nearly 
straight third vein, r-m cross vein strongly reflexed, 0.25 mm. 
long, fourth vein between fork and cross vein 0.1 mm., i.e., the 
fork is before the end of the first basal cell, cubitus forked much 
beyond medial fork, the anterior branch arched. Middle ab¬ 
dominal segments darker in front than behind. 

Holotype: A.M.N.H. No. 26462, from the Miocene shales at 
Florissant, Colorado, discovered by William M. Wheeler. Un- 
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questionably the species is to be located in the modern genus 
Exechia. 

Friscula, neo-Latin, rather ancient. 

PROAPEMON, NEW GENUS 

First radius reaching apical third of wing, radial sector forked 
just beyond end of Ri, the anterior branch forming an acute 
angle, ending in costa about two-fifths the distance between the 
tips of Ri and R 5 ; no r-m cross vein, the two veins fused for a 
short distance beyond the first basal cell; base of media weak but 
dividing the two basal cells and extending to the m-cu cross vein, 
thence after the fusion with the radial sector forming a short 
pedicel to the two branches of the media; Cui twice angulate at 
the end of the second basal cell, Cu 2 distinctly arcuate. Three 
uniform ocelli widely spaced on a gentle curve; second antennal 
joint cylindrical, about four times as long as the diameter, micro¬ 
scopically hairy, the joints of at least basal part of flagellum 
square and bare, but not so sturdy as in Apemon; palpi appar¬ 
ently incurved. Legs long and slender; abdomen and femora 
clothed with rather long hairs, tibiae and tarsi with close-set 
microscopic hairs, the hind tibiae with some short scattered 
setulae, as in Apemon. The condition of the proboscis and the 
length of the subcosta cannot be stated. 

Genotype : Proapemon inf emus, the species following. 

This fly is closely related to Hes per odes and Apemon in the 
Ceroplatinae. Its wings are very similar to the diagrammatic 
figure of Hesperodes given by Johannsen in the “Genera in- 
sectorum,” fascicle 93, and Bulletin 172 of the Maine Experi¬ 
ment Station. The new genus differs from Hesperodes in having 
three distinct ocelli and a long antennal scape. From Apemon 
it is distinct by having the anterior branch of the third vein, 
R2+3, ending separately in the costa, a generalized condition, as 
well as by its lengthened antennal scape. 

Proapemon infemus, new species 
Figure 5 

Length about 6 mm.; thorax 1.6, abdomen 4.5; wing about 
4.8 mm. Apparently a testaceous species, mesonotum posteri¬ 
orly probably with two narrow darker vittae, notopleural suture 
and sternopleura marked with brown, legs light colored, wings 
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infumated, probably with a stronger but indefinite band across 
middle third, veins firm and dark, as preserved the right wing 
nearly colorless but showing most of the veins, while the left 
wing is dark with only the costa, radius, and media strong. An¬ 
terior branch of radial sector 0.45 mm. long, ending 0.45 from tip 
of Ri, posterior branch 1.5 long, ending near apex of wing and 1.2 
from tip of anterior branch, base of radial sector 0.45 long, fusion 
with media 0.3, petiole of media 0.5, m-cu cross vein 0.1, lower 
distal angle of second basal cell 0.3. Length of hind tibia 2.1 
mm., of hind metatarsus 1.3, remainder of tarsus 1.5. 

Holotype: A.M.N.H. No. 26463, from the Miocene shales, 
Florissant, Colorado, Station 14. 

Proapemon^ Greek, coming before Apemon {dTvqixoiVy doing no 
harm); inf emus, Latin, underground. 


SCIARIDAE 

Table of the Florissant Miocene Species of Sciam 

1. Wings infumated, anterior veins brown; thorax piceous, subshining, 

abdomen light fuscous; legs mostly pale; posterior branch of radius 

0.5 mm. longer than the anterior branch. requiefa, new species 

Wings hyaline or subhyaline, posterior branch of radius more than 0.5 mm. 
longer than the anterior branch.2 

2. Length 4.5 mm., wing 3.6, Ri ending near two-thirds the wing length, ratio 

of the two branches of radius beyond the apparent cross vein 1:2.17.. 

... florissantensis Cockerell 

Wing not over 3 mm. long, Ri ending nearer middle of wing, the two branches 
of radius proportioned about 1:2.3 

3. Anterior veins fuscous; legs black; end of abdomen conical. 

. dormitans, new species 

Anterior veins light brown; legs fuscous; end of abdomen tubular. 

. sopora, new species 


Sciara dormitans, new species 

Figure 6 

Female: Length 4.2 mm.; abdomen 3; wing about 2.7; hind 
femur 1.3; hind tibia 1.2. Body and legs blackish, the abdom¬ 
inal sclerites slightly less intense, incisures weak. Wings hyaline, 
anterior veins thin but strong, posterior veins not evident; ante¬ 
rior branch of radius ending about 1.4 mm. from base of wing or 
0.95 beyond apparent cross vein, posterior branch extending 0.85 
mm. beyond the anterior branch. 
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Holotype: A.M.N.H. No. 26464:1, from the Miocene shales, 
Florissant, Colorado, Station 13. 

Bormitans, Latin, sleeping, as in death. 

Sciara requieta, new species 
Figure 7 

Female: Length 4.2 mm.; abdomen 2 7; wing 3. Abdomen 
conical posteriorly, not tubular, front legs very pale, hind tarsi 
darker than their tibiae. Anterior branch of radius 0.85 mm. 
long measuring from the apparent cross vein, posterior branch 
1.35 from the same place, the straight-line distance between the 
ends of the two branches 0.9, the anterior branch ending at 
about 1.05 from the base of the wing and 1.35 from the apex, 
posterior veins too vague to measure. The wing surface ap¬ 
pears to have been hairy, as in the group Trichosia. 

Holotype: A.M.N.H. No. 26405, from the Miocene shales at 
Florissant, Colorado, Station 14. 

Requieta, Latin, reposed for a long time. 

Sciara sopora, new species 
Figure 8 

Female: Apparently similar to Sciara florissantensis Cock¬ 
erell, but a much smaller species. Length 3.5 mm.; hind femur 
1; hind tibia 1.3. Body somewhat shining, abdomen fuscous, 
lighter in color than the thorax, first five segments measuring 
about 1.5 mm., the rest of the abdomen forming a protrusile tube 
1.2 mm. long. Wings about 3 mm. long, costa and radius firm 
and light brown, posterior veins indefinite, Ri ending 0.8 mm. 
from the apparent cross vein, lower branch of radius extending 
1.65 from same point, the straight-line distance between the ends 
of the two radial branches 0.9, the anterior branch of radius end¬ 
ing at about 1.7 from base of wing and 1.3 from apex. 

Holotype: A.M.N.H. No. 26466, from the Miocene shales, 
Florissant, Colorado, Station 4. 

Sopora, Latin, sleeping. 

CHIRONOMroAE 

Key to tub Miocene Ciiironomidae from Florissant, Colorado 


1. Adults; legs free.2 

Pupae; thorax with lateral wing pads...6 
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2. Body and legs polished black. Diamesa extincta, new species 

Body and legs not or but little polished, lighter in color.3 

3. Male genitalia wider than long, comprising two sturdy, widely encircling 

claspers. Chironomus scudderiellus Cockerell 

Male genitalia longer than wide, the claspers relatively narrow and much 
less curved.4 

4. Large, ferruginous species, middle of dorsum castaneous; 7-10 mm. 

. Chironomus primaevus, new species 

Smaller, not reddish species.5 

5. Thorax brownish, abdomen basally pale, pre-apical segments brownish, 

legs fuscous. Chironomus pristinus, new species 

Thorax and legs piceous, abdomen dark brown, the interstices paler. 

. Chironomus proterus, new species 

6. Abdomen nearly straight, elongate, more than twice the length of thorax 

to end of wing, posterior margins of segments each with long, thin, 
black, chitinous transverse loop... Chironomus reqidescens, new species 
Abdomen slightly curved down, not over twice the length of thorax to end 
of wings; segments devoid of long setae or loops.7 

7. Insect entirely dull; head inset under front edge of thorax. 

. Chironomus pausatus, new species 

Insect shining; head extending beyond thorax. 

. Chironomus sepuUus^ new species 

Diamesa extincta, new species 

Figure 4 

Length about 4.2 mm.; length of wing 4 mm. Body and legs 
polished black. Costa, first and third veins very strong and 
black, auxiliary and second veins simple and weak, basal cells 
coextensive on media but second basal cell posteriorly extending 
beyond first because its cross vein is very oblique, other veins in¬ 
distinct or wanting, third vein ending just before wing tip and 
1 mm. beyond end of first vein, costa continuing to end of third 
vein. 

Holotype: A.M.N.H. No. 20467, from Florissant, Colorado, 
Miocene shales. 

The species greatly resembles the Holarctic Diamesa waltlii, 
but differs in its shining black color. The antennae and end of 
abdomen are missing, precluding the determination of the sex of 
the specimen. This is the only one of some three dozen Chironom- 
idae that shows distinct neuration. The stone is peculiar, re¬ 
sembling a flattened oval inclusion, the specimen embedded in a 
thin, smooth, argillaceous layer. 

Two shining blackish specimens from the Lacoe collection of 
the United States National Museum (U.S.N.M. Nos. 112580, 
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112582) may be assigned here, although they lack wings and are 
less perfectly fossilized. 

ExHncta, Latin, annihilated. 

Chironomus primaevus, new species 
Figure 15 

Male: Length about 7 mm., the indexed head 0.6, thorax 
1.65, abdomen 5 mm. A dull reddish species, center of mesono- 
tum and lower pleura castaneous, venter and legs somewhat 
paler, joints of antennae dark. Genitalia slightly longer than 
wide, oval, measuring 0.4 by 0.55 mm., the forceps gently 
curved. Wings not discernible. 

Type Material; Holotype: A.M.N.H. No. 26469:1, from 
the Miocene shales, Florissant, Colorado, discovered by William 
M. Wheeler at Station 13. A topotypic group of three specimens, 
also found by Wheeler, is represented in obverse and reverse 
(paratypes A.M.N.H. Nos. 26469:2, 26469:3). Wheeler found 
another specimen (A.M.N.H. No. 26469:4), slightly larger but 
less complete, which seems to be the same species. 

The assignment of this and the following species to Chirono¬ 
mus is intended in a broad sense. Because of the imperfect 
fossilization of these delicate midges, it is impossible to determine 
which of the present multitude of genera of the family should in¬ 
clude them. 

Primaevus, Latin, early in life. 

Chironomus pristinus, new species 

Male: Length 5.6 mm.; head and thorax 1.8, abdomen, 3.8. 
Head, thorax, and legs fuscous, somewhat shining, joints of an¬ 
tennae paler, abdomen light fuscous on basal half, narrow. As 
preserved, antennae beautifully feathered, wings indefinite, 
genitalia narrow but the forceps indistinct. The number of an¬ 
tennal joints cannot be stated, and the tibial structure is uncer¬ 
tain. 

Type Material: Holotype; A.M.N.H. No. 26470:1, from 
the Miocene shales, Florissant, Colorado, Station 14; counter¬ 
type: A.M.N.H. No. 26470:1A; paratopotype: A.M.N.H. No. 
26470:2. 

Pristinus, Latin, primitive. 
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Chironomus proterus, new species 
Figures 11, 12 

Male: Length 5.5 mm. A beautiful specimen apparently be¬ 
longs to the restricted genus Chironomus. It lacks wings but has 
well preserved the plumose antennae. The lengthened front legs 
have the metatarsi nearly equaling the tibiae. Thorax piceous, 
abdomen dark brown, the interstices paler. 

Female: Length 6.3 mm. Thorax and legs piceous, abdomen 
brown, the interstices paler. Costal half of left wing as in 
modern Chironomus. Front legs as long as entire body. 

Type Material: Holotype: Florissant shales, Miocene, 
British Museum of Natural History, Department of Geology, 
No. I. 7359. Allotjqie (female): Same, No. I. 7358. 

Proterus, Greek, -Kphrepos, prior. 

Chironomus scudderiellus Cockerell 

Several specimens from Stations 12 (A.M.N.H. No. 26472), 13 
(A.M.N.H. No. 26472/1), and 14 (A.M.N.H. No. 26472/2) 
seem to belong to Cockerell’s species, though the thorax is only 
brownish and the legs are pale. The original description states 
that the thorax is “dark” and the legs are ferruginous. Because 
these midges were too delicate to undergo complete fossilization 
no taxonomic advantage would follow their separation from the 
holotype under another species name. 

Four individuals of the species are female and show the pair of 
terminal flaps of the abdomen, which are triangular with bluntly 
rounded apex. One of the specimens (A.M.N.H. No. 26472:1), 
here designated the allotype, has the flaps measuring 0.54 mm. 
long and 0.3 mm. wide at the base. 

Chironomus pausatus, new species 
Figure 14 

Pupa, in side view. Length, not allowing for the slight 
curvature, 6.5 mm.; thorax 1.9, by 1.5 deep, thorax to end of 
wing pad 3, abdomen if straightened 5.45. Dull fuscous, thorax 
and head somewhat darker than the wing pads and abdomen. 
Eighth segment of abdomen terminated by a pair of small, 
nearly triangular flaps, which are slightly incurved, rounded at 
tip and bear hairs but no teeth. These flaps are 0.45 mm. long 
and 0.2 wide at base and may be lateral rather than dorsoventral. 
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in case the end of the abdomen is twisted. Wing pads attaining 
third segment of abdomen, measuring about 2.1 by 0.6 mm. 
There is no trace of the dorsal respiratory organs. 

Holotype: A.M.N.H. No. 26473, from the Miocene shales, 
Florissant, Colorado, Station 13. 

Although it is possible that the three forms of pupae here de¬ 
scribed may belong to some of the adults, they have been listed 
as separate species on the assumption that it is unlikely that 
adults were flying while their pupae were swimming on the day of 
extermination. 

Pausatus, Latin, resting in the grave. 

Chironomus requiescens, new species 

Figure 13 

Pupa: Length about 9 mm.; head and thorax 2, depth of 
thorax 1.75, thorax to end of wing pad 3, abdomen 7.2. Head 
and thorax almost black, with very little trace of sheen, abdo¬ 
men light fuscous, last two segments a little darker, incisures 
colorless. First two abdominal segments with several strong 
black setae on posterior margin, segments three to seven each 
having the posterior margin delimited by a thin black chitinous 
loop, which might have resulted from the fusion of a pair of long 
cruciate setae transversely infolded. The loops seem to be 
attached near the posterior comers of the tergites and lie free 
from the integument. As they are more curved than the in¬ 
cisures, they could not have been formed by a thin but strong 
induration of the hind margins. Last segment of abdomen 
apparently with a swimming paddle split medianly. 

Type Material: Holotype: A.M.N.H. No. 26474:1, from 
the Miocene shales, Florissant, Colorado, Station 5, collected by 
William M. Wheeler. Paratype A.M.N.H. No. 26474:2 was 
found by Wheeler at the same station. Paratypes A.M.N.H. 
Nos. 26474/1:1 and 26474/1:2, the latter collected by George 
Rohwer, are from Station 13; paratypes A.M.N.H. Nos. 26474/ 
2:1 and 26474/2:2 (collected by G. Rohwer), from Station 14. 
Wheeler made a notation that this was the only dipteron dis¬ 
covered at Station 5. Another specimen (A.M.N.H. No. 26476) 
represents a similar but probably distinct form. It has long ab¬ 
dominal setae but is smaller, with the abdomen relatively 
shorter. The thorax to end of wing pads measures about 2.7 



16 


AMERICAN MUSEUM NOVITATES 


NO. 1407 


mm. and the abdomen about 4.3. The specimen exhibits a leaf¬ 
like structure behind the head, probably the base of the respira¬ 
tory organ. 

Requiescens, Latin, resting in death. 

Chironomus sepultus, new species 

Pupa: Lateral aspect. Length from tip to tip, not allowing 
for the curve of the abdomen, 6.3 mm.; head and thorax 1.66, 
thorax to end of wing pad 2.8, depth of thorax 1.5, abdomen if 
straightened 5.6. Body entirely shining, head and thorax in 
general dark fuscous, ■ abdomen pale fuscous, wing pads con- 
colorous with thorax, showing a large pre-apical spot and the 
costa black, base of legs and middle of notum and scutellum al¬ 
most black. Eighth segment of abdomen terminated by an anal 
plate. Wing pads reaching nearly to middle of third abdominal 
segment, measuring 2.1 by 0.6 mm. Respiratory organs not in¬ 
dicated. 

Holotype: A.M.N.H. No. 26477, from the Miocene shales, 
Florissant, Colorado. 

This fossil is in a dark gray stratum, obviously different from 
the light gray clay embedding pausatus, which species it re¬ 
sembles in its relatively large thorax and curved abdomen. 

Sepultus, Latin, destroyed and buried. 

SCATOPSEDAE 

Reichertella fasciata, new species 
Figure 16 

Female: Length 3.8 mm. Distinctly pictured on the stone 
in the usual black color, with no indications of light-colored 
markings on head, antennae, mouth parts, thorax, and legs. 
Antennae stout, in length equal to the head. Abdomen showing 
seven segments, incisures broadly and distinctly marked, the 
wide abdomen indicating a gravid female. Legs infolded, so the 
joints not differentiated, all femora stout. Wings hyaline, only 
the firm blackish anterior veins preserved, first vein ending half¬ 
way to the end of the third vein, third vein ending at about 
seven-eighths the wing length. 

Holotype: U.S.N.M. No. 112663 (R. D. Lacoe collection) 
from the Miocene shales of Florissant, Colorado. 
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The species is assigned to Reichertella, at present the dominant 
genus of Scatopsidae, because of the straight course of the long 
third vein. Its body is too stout for Psectrosciara, and the third 
vein does not turn forward as in Scatopse, the other two existing 
genera with lengthened third vein. The failure of the delicate 
fourth and other veins to become fossilized makes it impossible to 
determine the exact generic placement of the fossil. 

BIBIONIDAE 

Key to the Florissant Tertiary Bibionidae 


1. Third vein branched, second basal cell much shorter than first; legs 

simple.2 

Third vein simple, second basal cell much longer than first; front tibiae 
ending in a strong outer spur.10 

2. Pedicil of second posterior cell about twice the length of anterior cross 

vein {Ilespcriniis) .3 

Pedicel of second posterior cell distinctly less than twice the anterior 
cross vein.5 

3. Wings reddish, longer than abdomen; body more or less reddish.4 

Wings infuscated, shorter than abdomen; body black. 


. lies pennies immiitahilis, new species 

4. Wings 0 mm., first submarginal cell opposite anterior cross vein of same 

width as second submarginal at end of second vein; abdomen with 

narrow pale fasciae. Ilesperiniis melanderi Cockerell 

Wings 9 min., first submarginal cell opposite anterior cross vein nearly 
twice as wide as second submarginal at end of second vein; pale fasciae 

of abdomen wider than the dark bands. 

. IlesperiniLs axelianiis Cockerell 

5. Second submarginal cell exceptionally narrow and long, its width at end of 

second vein about one-third the width of first submarginal opposite 
anterior cross vein, the fork of third vein at nearly one-third the 

distance from base of radial sector to wing tip. 

. FentJietria Ion gif urea, new species 

Second sul)margiual cell much shorter and broader, its width at end of 
second vein more than half the width of the first submarginal opposite 
anterior cross vein, the fork of third vein nearer middle of third vein.. 6 
G. Length of body 7.7 nmi.; wing G.3 mm., anterior cross vein longer than 

I)ctiolc of fourth vein. Plecia orycta, new species 

Length over S mm.; wing S or 9 mm., atiterior cross vein shorter than 
petiole of fourth vein.7 

7. First submarginal cell (Ri) narrow, its greatest width less than 0.4 mm.; 

abdomen not banded. Plecia explanata Cockerell 

First subniarginul cell broader, its greatest width more than 0.45 mm.; 
abdominal incisures paler...S 

8. vSecond submarginal cell narrower, less than 0.4 mm. at end of branch of 

third vein; abdominal incisures narrow... .Plecia decapitata Cockerell 
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Second submarginal cell broader, more than 0.4 mm. at end of branch of 

third vein.9 

9. First basal cell longer than second by nearly three times length of anterior 

cross vein; wings strongly infumated anteriorly. 

. Plecia tessella, new species 

First basal cell longer than second by about twice length of anterior cross 
vein; wings uniformly brownish. Plecia gradaia, new species 

10. No anterior cross vein, the submarginal cell fused a short distance with the 

second basal; femora not clavate. Bihiodes intermedia James 

Anterior cross vein present though rellexed, the submarginal and second 
basal cells distinctly separated (Bibio) .11 

11. Anterior cross vein more or less in line with outward continuation of third 

vein and about as long as base of radial sector or longer.12 

Anterior cross vein more or less transverse and about one-fourth as long 
as base of radial sector.16 



Fig. 1. Generalized neuration of Plecia and Hesperinus, The lettering 
indicates points from which measurements are given in table 1. 


12 . 


13. 


14. 


15. 


16. 


Anterior cross vein much longer than base of radial sector; wings dusky, 

veins strong; large black species. Bibio ataviis Cockerell 

Anterior cross vein somewhat shorter than base of radial sector; wings 

hyaline, posterior veins weak; species under 10 mm.13 

Wings strongly fuliginous; body brown, legs paler. 

. Bibio capnodes, new species 


Wings clear hyaline.14 

Black species. 15 

Reddish species; anterior femora short and thick, hind femora strongly 

clavate at apex, hind tibiae clavate. Bibio veins James 

Hind femora strong, at apical third one-fifth as wide as long. 

... Bibio podager, new species 

Hind femora relatively slender on basal half, at apical fourth about one- 

seventh as wide as long. Bibio jamesij new species 

Abdomen reddish, contrasting with the blackish thorax; species under 

10 mm. Bibio cockerelli James 

Abdomen dark brown or black...17 
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17. Abdomen almost unicolorous black or piceous; species under 10 mm_18 

Abdominal incisures paler; species over 10 mm.19 

18. Fourth vein arching forward, the second posterior cell at middle wider than 

the first posterior. Bihio excurvatiis, new species 

Fourth vein nearly straight, the second posterior cell much narrower than 
the first posterior. Bihio viilcanms, new species 

19. Hind tibiae more slender than femora, only slightly enlarging distally from 

base, apical width about one-eighth the length. 

. Bihio wickhami Cockerell 

Hind tibiae almost as broad as their femora, apical width about one-fifth the 
length; neuration weak. Bihio explanatus, new species 


TABLE 1 


Wing Measurements in Microns op Plecia and Hesperiniis, Based on Figure 1 



axeli- 

anus 

decapi- 

tata 

' expla- 
nata 

gradata 

immu- 

tahilis 

longi- 

furca 

melan- 

deri 

orycta 

tessella 

A-B 

— 

1600 

1330 

— 

900 

— 

— 

1000 

1760 

A-C 



— 

— 

2550 

2850 


3600 

3270 

A-E 

2880 

2560 

2400 


2300 

1770 

2015 

1400 

2970 

A-L 

— 

5000 

— 

— 

— 

5000 

— 

— 

-- 

B-G 

480 

480 

368 

510 

300 

420 

290 

350 

600 

B-J 

272 

— 

240 

480 

300 

— 


300 

370 

C-D 

— 

720 


1060 

600 

900 

— 

600 

1100 

C-F 

— 

2240 

— 

2735 

1500 

2100 

— 

1650 

— 

C~P 

— 

— 

— 

360 

220 

270 

— 

360 

300 

D-F 

1760 

— 

— 

1800 

1080 

1350 

1040 

1050 

— 

D-H 

480 

368 

288 

450 

270 

150 

160 

250 

460 

E-D 

— 

— 

800 

1650 

1050 

1840 

— 

1500 

1500 

E-F 

— 

— 

2320 

3170 

1950 

3060 

— 

3500 

—- 

M-J 

— 

— 

— 

1000 

560 

— 

— 


1050 

M-K 

— 

— 

1300 

1740 

— 

— 

— 

— 

1620 

N-0 

— 

— 

1440 

— 

— 

— 

— 

— 

— 

P-R 

— 

— 

— 

330 

180 

160 


180 

340 

DII;GB 

1.00 

0.77 

0.78 

0.88 

0.90 

0.36 

0,55 

0 72 

0 77 

Wing, 

mm. 

9 

8 

8X3 9 

0X3 0X2.46 8X2 5 0X2 .3 0 

3X2.1 

8X3.25 


Hesperinus axelianus (Cockerell) 

Four specimens in the Lacoe collection of the United States 
National Museum arc probably this species, originally described 
as a Plecia. The wings of all are imperfectly preserved, thus pre¬ 
cluding a positive identification. The specimens are slender, 
with brownish thorax and legs, tlie abdomen is mostly yellowish, 
with the anterior third or so of each segment brownish. 
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Hesperinus immutabilis, new species 
Figure 17 

Length 9 mm. Entirely piceous; tibial spurs not apparent; 
second basal cell complete, truncately closed, and 560 m shorter 
than first basal, anterior branch of third vein slightly longer than 
half of posterior branch. Wing 6 mm. long by 2.46 mm. wide, 
lightly infumated, darker in front, anterior veins strong and dark, 
third vein apically curving to end at wing tip, entire length of 
second vein 4.2 mm., second submarginal cell narrow, above 
1.05 mm., below 1.95 mm., apically 1.08 mm., width at middle 
0.27, media uniformly firm from root of wing, 3 mm. to fork, 
length of second posterior cell 2.525 mm., first cubitus sharply 
angulate at apex of second basal cell where it forms a con¬ 
tinuous line with the posterior cross vein and then sharply bends 
to continue midway between the media and the second cubitus. 

Type Material: Holotype: U.S.N.M. No. 112554 (Lacoe 
collection) from the Miocene shales, Florissant, Colorado. 
Another specimen, U.S.N.M. No. 112588, somewhat smaller, 
appears to belong here; this paratype is illustrated in figure 17. 
The species is almost exactly like the existing Hesperinus 
brevifrons Walker. 

Immutabili'!, Latin, unchangeable. 

Hesperinus melanderi (Cockerell) 

A male measuring 9 mm. but with small wings about 6 mm. 
long appears to be the same as Cockerell’s species, described as a 
Plecia. It compares well with the photographic illustration of 
the type, but because of its vague neuration its identity cannot be 
positively assured. R. D. Lacoe collection, U.S.N.M (study 
number 246). 


Penthetria longifurca, new species 
Figure 18 

Female: Length 9.25 mm. Wholly reddish, the head and 
pleura darker, legs, abdomen, and wings concolorous, anterior 
veins fuscous, posterior veins weak and incompletely indicated. 
Distinct from all the other species in the formation of the second 
submarginal cell, which is very long and narrow, the branch of 
the third vein arising in an abrupt curve and then continuing for 
two-thirds its length midway between the second and third veins 
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to the end of the second vein and then slightly diverging from the 
third vein as the latter curves towards the wing tip. Neuration 
measurements given in the table. Hind legs uniformly slender, 
the femora and tibiae each 3 mm. long. 

Holotype: U.S.N.M. No. 112551, R. D. Lacoe collection. 

Plecia gradata, new species 
Figure 19 

Female: Length 11.5 mm. Head, thorax, and legs black, 
abdomen dark brown, the hind margins of the segments nar¬ 
rowly pale, giving the abdomen a scalariform appearance. Wings 
ruddy brown, the costal area not appreciably darker, veins firm 
and brown. Neuration measurements given in table. Hind 
femora not pedunculate, 3 mm. long, clothed with fine short 
recumbent black hairs. 

Holotype: A.M.N.H. No. 26481, from the Miocene shales of 
Florissant, Colorado, Station 13; collected by William M. 
Wheeler in 1906. 


Plecia orycta, new species 
Figure 21 

Length 7.7 mm.; head 0.75, thorax 1.95, abdomen 5.1; 
wing 6.3 by 1.8 mm. Dorsal view of a fine, wholly black species, 
with infumated wings, the stigmal area stronger. Neurational 
measurements as given in the table. Legs slender, front tibiae 
measuring 2 mm., hind tibiae 2.3 mm. 

Holotype: U.S.N.M. No. 112569 (R. D. Lacoe collection), 
from the Miocene shales, Florissant, Colorado. 

Orycta, Greek opmrii, dug out of the earth. 

Plecia tessella, new species 
Figure 20 

Female: Length 11 mm. Head and thorax black, legs dark 
brown, abdomen fuscous, the posterior third of each segment 
pale; wings gradually paler from the infumated costa, the hind 
margin nearly colorless, anterior veins firm and brown, pos¬ 
terior veins paler though distinct. Neuration as indicated in 
table 1. Hind femora and tibiae each 3 mm. long, clothed with 
fine, short, appressed black hairs. 
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Holotype- U.S.N.M. No. 112562 (R. D. Lacoe collection), 
from the Florissant shales, Miocene. 

Tessella, Latin, a small square piece of stone. 

Bibio capnodes, new species 

Figure 30 

Female: Length of headless body 9 mm. Body light brown, 
abdominal incisures indicated by a slightly darker line; legs 
probably rufous in life. Abdomen very robust, indicating a 
gravid female. Abdomen and legs furnished with short scattered 
dark hairs. Anterior legs missing; hind femora gradually some¬ 
what clavate, measuring 3.6 mm., greatest width at distal fourth 
0.6 mm., width at base 0.33 mm.; hind tibiae 3 mm. long, width 
at the nearly truncate apex 0.45 mm., width near base 0.2 mm.; 
hind metatarsi 1.35 mm. long and 0.2 mm. wide. Wings broad, 
8 mm. long by 3 mm. wide at middle, anterior third of wing mem¬ 
brane strongly reddish brown, the anterior veins concolorous and 
scarcely diflferentiated, posterior two-thirds of wing similarly 
though less intensely brown, the veins fuscous and quite dis¬ 
tinct, length of basal section of radial sector 0.9 mm., anterior 
cross vein 0.47 mm. long and strongly reflexed, second posterior 
cell acute at base. 

Holotype: U.S.N.M. No. 112565 (R. D. Lacoe collection) 
from the Miocene shales at Florissant, Colorado. 

Capnodes, Greek KairvuStjs, as if burnt to ashes. 

Bibio cockereUi James 
Figures 2.3, 24 

Twenty-one specimens of this moderate-sized species show the 
blackish thorax and reddish abdomen. Three of these fossils 
(A.M.N.H. No. 26484) were found at Station 4, three (A.M.N.H. 
No. 26484/1) at Station 11, and three (A.M.N.H. No. 26484/2) at 
Station 14. The others are from several accessions of the R. D. 
Lacoe collection at the United States National Museum, indi¬ 
cating an extended distribution in time for this species. 

James described the hind tibiae as clavate with the greatest 
enlargement apical. The specimens assigned to this species 
have the hind tibiae rather slender in profile and only slightly but 
gradually enlarging apically. One specimen, from Station 4, was 
fossilized so as to show the extensor aspect of the hind leg. Its 
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tibia appears more clavate, widest before the distal third. This 
specimen is remarkable in that the wings and abdomen are white 
in both halves of the stone. A comparison with the holotype of 
cockerelli may show that the new material is different, as sug¬ 
gested by the structure of the hind legs. The anterior cross vein 
is variable in length, sometimes represented by a knotlike fusion 
between the third and fourth veins. 

Bibio excurvatus, new species 
Figure 27 

Male: Length 7.75 mm. A dark species distinguished by 
having the fourth vein strongly arching so that the second pos¬ 
terior cell at its middle is somewhat broader than the first pos¬ 
terior cell. Head and thorax black, abdomen piceous, the in¬ 
cisures narrowly slightly paler, genitalia stout and black. Wings 
smoky, especially in front, posterior veins weak though recog¬ 
nizable, stigma not prominent. 

Holotype: U.S.N.M. No. 112550 (Lacoe collection) from the 
Miocene shales, Florissant, Colorado. 

Excurvatus, Latin, bending out, i.e., the fourth vein. 

Bibio explanatus, new species 
Figure 28 

Female: Length 11.5 mm. Body and legs black, the ab¬ 
dominal incisures narrowly paler; pubescence not indicated. 
Front femora short and robust; middle femora fusiform, ],.5 mm. 
long and 0.45 mm. wide at middle; middle tibiae 1.56 mm. long, 
uniformly and slightly enlarging, the apex 0.3 mm. wide, the base 
0.21 mm.; middle tarsi slender, 2.4 mm. long, the basal joint 
1.275 mm. in length; hind femora 3.5 mm. long, definitely 
clavatc, widest 0.9 mm. from the end at which place it measures 
0.75 mm.; hind tibiae uniformly expanding almost to the apex, 
2.94 mm. long and O.G mm. at the pre-apical width; hind tarsi 
tapering, 2.71 mm. long, the metatarsus 0.975 mm. long and 0.3 
mm. wide, the second joint 0.6 mm. long and 0.27 mm. wide. 
Wings hyaline, anterior veins brownish, posterior veins not dis¬ 
tinguishable, neuration difficult to decipher, but the submarginal 
cell appears almost to touch the discobasal cell at the location of 
the extremely short anterior cross vein. 

Holotype: A.M.N.H. No. 26485 from the Florissant Mio- 
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cene shales, Station 11. Both halves of the fossil are repre¬ 
sented; the reverse is A.M.N.H. No. 26485A. 

Explanatus, Latin, flattened out. 

Bibio jamesi, new species 
Figure 20 

Male: Length 7 mm. Wholly black, the abdominal incisures 
at most very faintly and narrowly indicated. Upper facets 
large. Front femora robustly fusiform, greatest width at middle 
third of their length; hind femora very slender on basal half then 
clavately swelling but decreasing just before tip, in length 2.55 
mm., greatest width 0.45 mm.; hind tibiae 2.4 mm. in length, 
0.45 mm. wide at distal fourth, strongly rounding at apex; hind 
metatarsi 1 mm. long and 0.24 mm. wide. Wings hyaline, an¬ 
terior veins and stigma very faint, posterior veins indistinguish¬ 
able. 

Type Material: Holotype: A.M.N.H. No. 26486, from the 
Miocene shales at Florissant, Colorado, Station 4. A.M.N.H. 
No. 26486A has been assigned to the reverse of the holotype. 
Two paratypes, U.S.N.M. Nos. 112576 and 112579, have the 
abdominal incisures concolorous black. 

If the interpretation of the anterior cross vein is incorrect, this 
species would key to vulcanius, from which it differs by its weak 
neuration, the slender basal half of the hind femora, and the 
rounding apex of the hind tibiae. 

The-species is named in recognition of the studies on Florissant 
Miocene Diptera by Prof. Maurice T. James, as well as for his 
keen discrimination of existing Diptera. 

Bibio podager, new species 
Figure 25 

Male: Length 8 mm. Body and legs wholly black, abdom¬ 
inal incisures not paler, pubescence not visible. Head missing. 
All femora very thick, the front ones measuring 2.1 mm. long 
and 0.72 mm. wide at middle, the hind femora fusiform, 2.7 mm. 
long and 0.6 mm. wide at distal third; tibiae imperfect but ap¬ 
parently very stout. Wings nearly hyaline, anterior veins and 
stigma thin and brown, posterior veins indistinguishable, an¬ 
terior cross vein in direct line with the third vein, measuring 0.3 
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mm., the base of the radial sector 0.5 mm., last section of third 
vein 3 mm. 

Holotype: A.M.N.H. No. 26487 from the Miocene shales at 
Florissant, Colorado, Station 4. An imperfect female, A.M.N.H. 
No. 20487/1, measuring 7.5 mm., is apparently the same species. 

A female in the National Museum collection, study number 
236, has all the femora heavily incrassate, but the abdomen is 
dark brown instead of carbonized black like the others. 

Podager, Greek Tohaypb^, having swollen legs. 

Bibio vetus James 

One specimen of the Lacoe collection of the National Museum, 
study number 232, and another, from Station 14, in the American 
Museum (A.M.N.H. No. 26488) measure 9 mm. and are appar¬ 
ently an all-reddish Bibio with strongly clavate hind femora. 
Because the venation is poorly preserved it cannot be positively 
stated that they belong to vetus, which is characterized by having 
a relatively long anterior cross vein. Another specimen from 
the National Museum, number 233, belonging in the first lot, 
shows the neuration of vetus, but the thorax is darker than in the 
holotype. The hind tibiae are as stout as the femora. 

Bibio vulcanius, new species 
Figure 29 

Male: Length 9 mm. Apparently a wholly black species, al¬ 
though where the carbonization has worn off part of the mesono- 
tum the ground color is shining fuscous. This is not the case on 
the abraded spots of the legs and abdomen, which are concolorous 
with the adjacent shale. The part of the fossil bearing the head 
was destroyed when the stone was first split, and the anterior legs 
are not preserved. No pubescence is indicated. The incisures of 
the abdomen are not paler. Hind femora relatively slender, 
gradually widening on the proximal three-fourths, where the 
diameter is one-fifih the length. Hind tibiae uniformly widen¬ 
ing almost to the truncate tip where the greatest breadth is 
nearly one-fourth the length. Hind tarsi robust, the metatarsus 
one-half longer than the second joint. Wings hyaline, anterior 
veins and stigma very firm and black, posterior veins very weak, 
second posterior cell sessile, the contact with the discobasal cell 
equal to the almo.st transverse anterior cross vein. The following 
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measurements are in millimeters: length of anterior cross vein 
0.15, length of stem of third vein before anterior cross vein 0.51, 
length of last section of third vein 3, length and greatest width 
of hind femur 3:0.G, length and greatest width of hind tibia 1.05: 
0.3. 

Type Material: Holotype: U.S.N.M. No. 112564 (Lacoe 
collection), from the Miocene shales, Florissant, Colorado. A 
second specimen in obverse and reverse from the same lot 
(U.S.N.M. No. 112572), measuring about 8 mm., appears to be¬ 
long here, though obviously from a different stratum. A third 
specimen (A.M.N.H. No. 26489) represented on both halves of 
the fossil, from Station 11, is almost certainly the same species as 
the holotype. 

Vulcanius, belonging to Vulcan, the god of volcanic fire. 

Bibio wickhami Cockerell 
Figure 22 

This large species was common in the Miocene at Florissant. 
The American Museum collection contains 10 specimens from 
Stations 4, 11, 13, and 14 (A.M.N.H. Nos. 20490, 26490/1, 
26490/2, and 26490/3, respectively). The United States 
National Museum has three lots from Lacoe, comprising 12 
specimens. Most of the specimens are on a roughened shale and 
the venation is not distinct. Some have a darkened abdomen, 
not contrasting with the thorax; in others the abdomen is 
brownish. The small inner spur of the front tibia, the short an¬ 
terior cross vein, and the large size characterize this species. 

STRATIOMYIIDAE 
MOYAMYIA, NEW GENUS 

An incomplete specimen of an enigmatical fly was discovered 
by William M. Wheeler at Station 14. The bit of shale shows it 
surrounded by a dozen Chironomidae and Psocidae. Although 
some taxonomic structures are vague or lacking, enough of the 
insect is preserved to indicate that the fly is clearly a stratio- 
myiid, probably in the Clitellariinae, but unhke any genus 
hitherto recorded. The prominent stigma is entirely distal to the 
discal cell, and the stout anterior branch of the third vein per¬ 
pendicularly enters the stigma near its middle. Other Stratio- 
m 3 mdae have the stigma in front of the discal cell, and the 
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branch of the third vein, when present, is located beyond the 
stigma. 

Abdomen with six segments; scutellum unarmed; discal cell 
small and short, seven- or possibly six-sided, third vein heavy, 
its anterior branch very thick, erect, and extending to the stigma 
at basal two-fifths, posterior veins evanescent. 

Genotype : The following species. 

Moyamyia limigena, new species 

Male: Length 5 mm.; head about 0.6, thorax 0.2, abdomen 
2.4; wing 3. Head and thorax black, abdomen and legs dark 
castaneous, wings hyaline, veins pale. Discal cell 0.3 by 0.3 
mm., anterior cross vein about 0.075 in length, stigma 0.75 long 
by 0.15 deep near middle, third vein 0.6 between anterior cross 
vein and fork and 1.2 beyond fork, anterior branch of third vein 
0.18 long. 

Holotype: A.M.N.H. No. 26494 from the Florissant Miocene 
shales. Station 14. Most of the anterior part of the head, in¬ 
cluding the antennae, is missing, but it seems that the lower face 
is not protruding. No pile is visible on the eyes or body. The 
imprint of the insect on the stone is too weak for adequate photo¬ 
graphic reproduction. 

Moyamyia, moya, South American, volcanic mud, plus myia, 
Greek, fly. Limigena, Latin, produced in pond ooze. 


RHAGIONIDAE 

Key to the Florissant Miocene Species 

1. Nearly 20 iiiin., reddisli species with small head, abdomen with paler basal 

bands. Dialysis revelata Cockerell 

Ten mm. or less.2 

2. Anal cell closed before margin of wing.3 

Anal cell open on margin.5 

3. Fourth posterior cell closed.4 

Fourth posterior cell open. Atrichops hesperiiis Cockerell 

4. Anterior cross vein near base of discal cell. Solva moratiila Cockerell 

Anterior cross vein at basal two-fifths of discal cell. 

. Solva moniata, new species 

5. Abdomen not fasciate. Symphoromyia subtrita Cockerell 

Abdominal segments bicolored.0 

6. Abdomen more blackish than yellow; first basal cell not longer than sec¬ 

ond .7 

Abdomen more yellowish than black; first basal cell somewhat longer than 

second, fork of third vein before end of discal cell. 

. Rhagio wheeleri, new species 
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7. Marginal cell widest at middle and strongly clouded; 9 mm. 

. Rhagio myslaceaeformis Cockerell 

Marginal cell widest beyond middle, scarcely darkened; 7 mm. 

. Rhagio fossilius, new species 

Dialysis revelata Cockerell 
Figure 34 

A specimen of this fine species (A.M.N.H. No. 26495) was dis¬ 
covered by Wheeler at Station 14. Both sides of the stone are 
pictured, but the neuration is only indistinctly and incom¬ 
pletely preserved. Mouth parts, antennae, and tibial spines are 
not indicated, but the general habitus is so like modem Dialysis 
that the specimen can well be considered as the same species de¬ 
scribed by Cockerell in 1908. The small head is distinctive. 

Solva (Xylomyia) inomata, new species 
Figure 33 

Female: Length 9.5 mm. Body wholly black, legs appar¬ 
ently yellow except the darkened hind tarsi; abdomen elongate, 
slender and tapering beyond the fourth segment. Head 1.2 
mm. long, thorax 2.1, abdomen 6.2. Annulations of third an¬ 
tennal joint distinct. Wings 6.75 mm. long, nearly hyaline, un¬ 
marked, veins firm and dark, second vein ending in line with 
forking of third vein and apex of discal cell. The following 
measurements in microns, on straight line between terminal 
points without allowance for curves: length of second vein 1800, 
prefurca 1000, anterior cross vein to fork of third vein 1000, an¬ 
terior branch of third vein 1450, lower side of second submar¬ 
ginal cell 2100, first submarginal cell on costa 1450, second sub¬ 
marginal on costa 1100, discal ceU on first basal 600, under side 
of discal cell 1200, second posterior cell on first posterior 1900, 
on third posterior 1525, third posterior cell on fourth posterior 
1350. 

Holotype: U.S.N.M. No. 112568 (R. D. Lacoe collection), 
from the Miocene shales, Florissant, Colorado. 

Cockerell has described Xylomyia moratula from Florissant. 
The neuration of his species is much like that of the European 
X. maculata, Verrall’s figure. The present species conforms more 
closely to the European X. marginata, not only in venation but 
also in the more somber body coloration. The legs are not well 
enough preserved to indicate the structure of the femora. 
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Rhagio fossitius, new species 
Figure 31 

Length 7 mm. Head and thorax black, abdomen mostly 
blackish, sides of basal tergites and posterior third or fourth of 
the others yellow; body loosely covered with short black hairs; 
legs pale yellow, the hind tibiae apically and the hind tarsi 
darkened; wings uniformly but lightly infumated, no stigma, 
veins brown, the anterior veins well marked though narrow, the 
posterior veins very delicate. Wings 5 mm. long by 1.95 wide at 
middle. The following measurements in microns, auxiliary vein 
ending at 2G00, first vein ending 900 farther, second vein ending 
450 beyond first vein, anterior branch of third vein arising at 
angle of 60 degrees and ending just before wing tip, the second 
submarginal cell 450 at apex and 1450 from end of second 
vein, prefurca 500, ratio of the three sections of third vein 540: 
1300:1SG(', discal cell 1800 long by 450 wide, greatest width of 
anal cell just beyond middle 540. 

Holotype: U.S.N.M. No. 112626 (R. D. Lacoe collection), 
from the Miocene shales at Florissant, Colorado. 

Fossitius, Latin, dug out of the ground. 

Rhagio wheeleri, new species 
Figure 32 

Female: Length 9 mm., wing 8 by 2.5 mm. Head black, 
center of mesonotum and metathorax dark, humeri, sides, pleura, 
and scutellum yellowish; abdominal segments light colored but 
each marked with a basal brownish spot becoming transverse on 
fourth and remaining segments; legs pale, the tarsi brown; 
wings hyaline, veins light brown, marginal cell widest opposite 
end of auxiliary vein, branch of third vein ending at apex of wing, 
1700 ju from end of second vein, the branch 2400 fi long and 
arising at an angle of 75 degrees, second '•'ubmarginal cell 650 m 
wide at apex, prefurca 750 n, 1 he sections of third vein 700:1150: 
2400, disca. cell 2100 m long by 600 wide at end, the upper side as 
divided by the cross vein 550:1425, intercalary vein 1260 /x, last 
section of fifth vein 990 ju. 

Type Material: Holotype: A.M.N.H. No. 26496:1; grapho- 
type A.M.N.H. No. 26496:2; paratypes A.M.N.H. Nos. 26496: 
3, 26496:4, 26496:4A; all from the Miocene shales, Florissant, 
Colorado, collected by William M. Wheeler at Station 14. A 
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less perfect specimen in the R, D. Lacoe collection (U.S.N.M. 
No. 112574) appears to be the same, though obviously from a 
different stratum. The species is very much like the modern 
Rhagio vertebratus Say, but that species has the fork of the third 
vein beyond the end of the discal cell. Rhagio wheeleri is named 
in commemoration of its discoverer, as a slight token of my pro¬ 
found regard for the late dean of entomologists. 

NEMESTRINIDAE 

There are in the assemblage of Florissant Diptera three speci¬ 
mens of the large and beautiful Nemestrinidae. One from the 
Lacoe collection is too imperfect for determination. Another, 
belonging to the British Museum, belongs to Neorhynchocephalus 
melanderi (Cockerell) and is the fifth specimen of this species to 
be discovered. Part of the head and the apex of the abdomen are 
lacking, but one wing is complete and shows the neuration to 
conform with that of N. melanderi as given by Bequaert and 
Carpenter (1936, Jour. Palaeont., vol. 10, p. 400). No pubes¬ 
cence is visible on the body. (Br.M.N.H. No. 1.7383.) 

The third specimen (A.M.N.H. No. 26497) is a well-preserved 
female of Neorhynchocephalus occultator (Cockerell), in dorsal 
view, with the wings outspread, and illustrated as figure 35. It 
shows the fine pubescent vestiture. The neuration is weak, but 
by tilting the stone under the microscope the course of the veins 
can be traced, exactly like the figure of occultator as given by 
Bequaert and Carpenter. 


THEREVIDAE 

Nebritus willistoni, new species 
Figure 36 

Female: Length about 6.5 mm.; head 0.9, thorax 2.6, abdo¬ 
men about 3; wing 4.8. Apparently a reddish insect with 
testaceous legs and fuliginous wings. Vertex and front flat, 
nearly horizontal, projecting above and between the antennae, 
face prominent, cheeks not bulbous; eyes small; antennae 
porrect, first joint coarctate, 0.42 mm. long and about 0.17 wide 
at middle, second joint short, third joint but slightly tapering, 
about 0.54 mm. by 0.12; palpi horizontal, spatulate, provided 
with hairs. Abdomen furnished with fine pubescence, visible in 
part. Legs slender. Both wings seem to be distorted and lack 
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the cross veins and parts of the longitudinal veins, so that dis¬ 
tinctive features of the neuration cannot be ascertained. The 
second submarginal cell seems to be narrow, and the third and 
fourth veins seem to join apically, as in the Old World genus 
Xestomyia. 

Holotypb: U.S.N.M. No. 112553 (R. D. Lacoe collection) 
from the Miocene shales, Florissant, Colorado. 

This species seems to come sufficiently close to the modern 
Californian Nehritus pellucidus Coquillett to be included with it 
in the same genus. In pellucidus the antennae emerge from 
anterior frontal swellings, while the first antennal joint is longer 
than the third, is concave above and is set with bristles. The 
fossil has the long flattened front and greatly swollen basal 
joint of the antennae, which are the main taxonomic characters 
setting off Nebritiis. It also has a pre-apical spot on the third 
antennal joint, which suggests the peculiar setigerous pit of 
Nebrihts. Tabu da planiceps also has a horizontal front but has a 
narrow first antennal joint and the third joint is shortened. 

Cockerell has described three fossil Therevidae from Floris¬ 
sant, all of which are entirely different from the present form. 

I have selected the species name in appreciative memory of 
my early mentor, Samuel Wendell Williston, who first acquainted 
me with the Florissant Diptera and whose instructive suggestions 
about insect phylogeny have been a continual inspiration in my 
taxonomic studies. 

BOMBYLIIDAE 

Taulb of the Species of Alepidophom Cockerell 

1. Branch of third vein nearly paralleling the bulbous end of marginal cell... 

. peaki Cockerell 

Branch of third vein diverging from the recurved end of the second vein, 
so that the costal distance between them is much greater than the 
diameter of the first submarginal cell at the biUb.2 

2. Third posterior cell scarcely narrowed apically, almost as wide on the wing 

margin as the second posterior cell. minor, new species 

Third posterior cell noticeably narrowed apically, about half as wide on the 
margin as the second posterior cell. cockerelU, new species 

Alepidophora minor, new species 
Figure 39 

Female: Length 0.75 mm.; wing, 0.35 by 2.2; head and 
thorax, 2.94; abdomen, 3.81 by 1.95 mm. Head and thorax 
black, abdomen dark brown, with wide colorless membranous 
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spaces between the sclerites, possibly because of its gravid con¬ 
dition; coxae and legs light fuscous; wings hyaline, veins brown, 
neuration essentially as described by Cockerell for the genotype. 

Holotype: A.M.N.H. No. 26498, from the Miocene shales at 
Florissant, Colorado, Station 13. 

The species is very much like A. pealei Cockerell, described in 
1909, but its body is only about half the size, while the wings are 
nearly as long as in that species. The patches of hairs of the 
abdomen are not visible. 

Alepidophora cockerelli, new species 
Figure 40 

Male: Length 9.25 mm.; wing almost 6 by 1.8; head and 
thorax to end of scutellum 3.375; abdomen 6.6 by 2.55 mm. 
Head and thorax black, abdomen fuscous, with wide, colorless, 
transverse spaces between the sclerites, genitalia globular and 
blackish. Sides of thorax above root of wing and scutellum with 
several black bristles, posterior margin of tergites with a row of 
black setulae. Legs blackish. Wings hyaline, veins light brown, 
third and fourth veins divergent at anterior cross vein to end of 
discal cell, then converging. The following wing measurements 
are in microns: prefurca 250, anterior cross vein 180, third vein 
from prefurca to anterior cross vein 1700, discal cell on first 
basal 1450, on second basal 300, on first posterior 500, on second 
posterior 240, on third posterior 750, the cross vein proximally 
arched and then straight and parallel with hind margin, discal 
cell on fourth posterior 800, length of second basal cell 1350, 
second basal on fourth posterior 150, third posterior on second 
posterior GOO, on fourth posterior 790, on margin 300, marginal 
width of first posterior cell 125, of second posterior 750, of anal 
cell 125, width of anal cell at middle 300. 

Holotype AND Countertype: A.M.N.H. Nos. 26499, 26499A, 
from the Miocene shales, Florissant, Colorado, at Station 14. 

I am happy to dedicate this fine insect in memory of the late 
Theodore Dru Alison Cockerell, the versatile proponent of the 
Florissant Tertiary insects. 

Amphicosmus delicatulus, new species 
Figure 37 

Male: Three submarginal cells present, second vein greatly 
reflexed at end, the marginal cell apically bulbous, four posterior 
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cells all Open, anal cell open; abdomen slender. Head and 
thorax 2 mm., abdomen 2.85; wings 3.3 by 1 mm. Head and 
thorax fuscous, abdomen yellow, the globular genitalia brownish, 
hind femora fuscous, the tibiae paler; wings clear hyaline, veins 
brownish, no stigma, posterior veins very weak, first vein fus¬ 
ing with costa along middle third of wing, width of bulbous 
end of marginal cell 240 n, the inner corner at end of second 
vein 100 degrees, length of second submarginal cell along third 
vein 900 m. the branch vein sinuous, prefurca 200 third vein 
between prefurca and fork 1350, length of first basal cell 
1650, of second basal cell 800, discal cell on first basal 660, on 
first posterior 400, discal on third posterior 500, the bounding 
vein proximally arched, greatest width at middle of anal cell 150, 
width at apex 60. 

Holotype and Countertype: A.M.N.H. Nos. 26600, 
20600A, from the Miocene shales at Station 11, Florissant, Col¬ 
orado, S. A. Rohwer, collector. 

Although the cross vein leading from the second submarginal 
to the bulbous end of the marginal cell is but vaguely indicated, 
I believe it was normally present. If I am mistaken in detecting 
this cro.ss vein the species is to be located near Paracosmus. The 
venation corresponds with Amphicosmus cincturus, as figured by 
Williston and by Curran, but the extreme base of the second sub¬ 
marginal cell is narrower. 

Protophthiria atra, new species 
Figure 38 

Female; Length 7.5 mm. Body uniformly blackish; vesti- 
ture, if any, not preserved; wings hyaline. Face short; basal 
joint of antennae stout, cylindrical, square in profile, hairy 
above, the second joint small, the third joint 2.5 times as long as 
deep, widest just before middle, then uniformly tapering to the 
blunt apex, proboscis apparently inflexed and more than twice the 
head height Wings immaculate, no stigma, veins thin but firm, 
blackish, first basal cell longer than second by nearly length of 
anterior cross vein, contact of second basal with discal cell 4(/0 ja, 
with fourth posterior cell 450 m , pedicel of third vein equaling last 
section, the anterior branch widely arching at base, anterior cross 
vein nearly perpendicular and located OOO ix from base of discal cell 
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and 1200 from apex, on third vein the anterior cross vein is 910 n 
from junction of second vein and 1840 from submarginal fork; 
first posterior cell widely open, width of second posterior cell at 
base equal to anterior cross vein; vein between discal and third 
posterior cell parallel with margin, sides of third posterior cell not 
converging; anal cell closed before margin, but short-petiolate. 

Holotype; U.S.N.M. No. 112552 (Lacoe collection), from 
the Miocene shales, Florissant, Colorado. 

The species is larger than most phthirias and differs in having 
the anterior cross vein placed much before the middle of the 
discal cell and in having a relatively short second submarginal 
cell. Present-day phthirias have the anterior cross vein located 
at or beyond the middle of the discal cell, and the furcation of 
the third vein is opposite the posterior cross vein. The fossil 
differs from Protophihiria palpalis Cockerell, also from Floris¬ 
sant, in its shorter abdomen, longer proboscis (if the interpreta¬ 
tion is correct that the pendant structure under the head is the 
proboscis and not part of the front leg), enlarged basal joint of 
the antennae, proximal placement of the anterior cross vein, and 
distinctly larger second basal cell. The species is more robust 
than Lithocosmus, with which it agrees in the proximal location 
of the anterior cross vein, but that genus is excluded from the 
Phthiriinae by having a distinct spiniform process terminating 
the antennae. 


Apolysis magister Melander 
Figure 42 

Apolysis magister Melander, 1947 (Sept.-Dec. 1946), Psyche, vol. 53, p. 47, 
pi. 2, fig. 3. 

A beautiful specimen from Florissant, U.S.N.M. No. 112573 
(Lacoe collection), is the fossil designated as paratype in the 
original description. The posterior veins are not definitely 
indicated, but the discal cell appears to be open as in Apolysis. 
The proboscis extends straight forward and, when uncovered 
after the photograph was made, projects more than twice the 
head height. The antennae are blunt, and the third joint is al¬ 
most cylindrical, slightly widened just beyond the middle. The 
branch of the third vein ends just before the tip of the wing; the 
last two sections of the third vein are equal. 
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Melanderella testea, new species 
Figure 41 

Length 9.5 mm. Black; abdomen narrow and parallel sided, 
more than twice as long as head and thorax together, measuring 
6.75 mm., the segments narrowly fasciate on the hind margins, 
the pale bands occupying about one-sixth the segments, pos¬ 
terior lateral corners of the basal three segments not well 
chitinized so the fossil appears to have the anterior angles lobate, 
as in the species of Pachysystropus. Legs mostly pale, hind 
knees and tibiae fuscous, hind femora incrassate and finely 
pubescent, hind tibiae infolded against the femora. Wings long 
and narrow, without alula, measuring 4950 ix long by 1200 wide, 
nearly hyaline, veins fuscous, length of auxiliary vein 1800 jit, of 
first vein 2550, prefurca short, 150 ju, second vein beyond 
prefurca 3000, upper branch of third vein 1350, not elbowed nor 
appendiculate, width of second submarginal cell on marginal 
500, third vein gently curving away from second to end well be¬ 
yond wing tip, end of fourth vein not preserved, width of first 
basal cell at base of discal cell 140, anterior cross vein 700 from 
base of discal cell, length of second basal cell 1300, apical width 
of second basal 240, anal cell on third posterior cell 560. Knob of 
halteres black, unexpectedly well preserved, chitinized as in the 
Systropodinae. 

Holotype: U.S.N.M. No. 112553 (R. D. Lacoe collection), 
from the Miocene shales, Florissant, Colorado. 

Testea, Latin, made of baked earth. 

The legs of modern Bombyliidae are slender, adapted for 
alighting and not for walking. Two of the Florissant genera of 
Systropodinae have the hind femora incrassate. In Packysys- 
tropus the first posterior cell is closed; in Melanderella this cell is 
open. Unfortunately the present specimen does not show the 
condition of the apex of the fourth vein, but because of the 
slight curvature of the anterior branch of the third vein the 
species has been placed in Melanderella, P achysy sir opus con- 
demnatus has the branch of the third vein strongly sinuous; P. 
rohweri has it elbowed and appendiculate. 

Table of the Species of Melanderella Cockerell 
Wings longer than abdomen; abdomen less than twice as long as head and 

thorax together. glossalis Cockerell 

Wings shorter than abdomen; abdomen more than twice as long as head and 
thorax together. testea, new species 
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ASILIDAE 

Senoprosopis eureka, new species 
Figure 43 

Wing 13 by 3 mm., brownish yellow, long and slender, nar¬ 
rowed at tip, anal lobe small, alula reduced. Marginal cell 
closed and short-petiolate, two submarginal cells, five posterior 
cells, second submarginal cell one-third longer than its pedicel, 
fourth posterior and anal cells closed and short-petiolate, second 
basal and fourth posterior cells in contact in a point, discal cell 
very narrow, the under side scarcely angulate at junction of Ms, 
anterior cross vein beyond middle of discal cell, auxiliary vein 
entering costa at middle of wing, second vein forking just before 
base of discal cell, the prefurca long, Ms arising midway between 
the cross veins, curving, but in general parallel with the posterior 
cross vein. The following measurements are in millimeters: 
petiole of marginal cell 0.57, of second submarginal cell 2, radial 
sector 1.65, upper branch of third vein 3.75, sections of upper 
side of discal cell 2.25:1.2, of lower side 2.5:0.66, upper side of 
second posterior cell 3, of lower side 1.65, third posterior cell on 
wing margin 2.4, fourth posterior cell on wing margin 1.35. 

Holotype and Reverse: A.M.N.H. Nos. 26602, 20602A, 
from the Miocene shales at Florissant, Colorado, Station 14. 

Eureka, Greek, evpriKa, I have made an unexpected discovery! 

This fly, represented by one wing attached to a bit of the body, 
is difficult of exact placement. The lack of head and legs pre¬ 
vents comparison with the majority of genera, but by a process 
of elimination the insect finds proper location in the Asilidae. 
The slender wing, with reduced anal field and small alula, a 
narrow discal cell, closed marginal, fourth posterior and anal 
cells, narrow second submarginal cell with the anterior branch of 
the third vein ending at the wing tip, and especially the absence 
of the small cross vein between the second basal and fourth pos¬ 
terior cells place the insect in the subfamily Asilinae. 

The genera of Asilinae are differentiated largely on other 
characters than venation, therefore the positive generic location 
of the fossil must await the discovery of a more complete speci¬ 
men. The wing agrees well enough with modern species of 
Senoprosopis to admit placement in that genus. The second sub¬ 
marginal cell is not lyriform as in S. arizonensis Williston, and 
the fourth posterior cell is closed farther from the margin than in 
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the New Zealand S. meridionalis Hutton, the two species I have 
for comparison, but these are not generic distinctions. 

James has recently described Senoprosopis antiquus, also from 
Florissant, in which the second submarginal cell is more than 
twice as long as its petiole. 

Senoprosopis was established by Macquart in 1838 for an In¬ 
dian species. Since then it has been found to have a wide dis¬ 
tribution, as two species have been reported from New Zealand, 
four from Brazil, and one from Arizona. Macquart selected his 
generic name in reference to the very narrow face. Williston, 
1893, corrected the orthography to Stenoprosopus, and this 
spelling was accepted by Aldrich in his Catalogue."' In Ker- 
tesz" '‘Catalogus’" the name is given as Stenoprosopis. That the 
original spelling was not a typographical mistake is evident from 
Macquart"s use of Senoprosope or Senoprosopis five times in the 
'‘Dipt&res exotiques,” as well as erecting the genera Senobasis, 
Senogaster, Senometopia, Senopterina, Senotainia^ and Sen- 
oxericera, Seno- evidently was Macquart's predilection for 

(TTevo-. 

EMPIDIDAE 

Key to the IvIiocene Empididae of Florissant 


1. Third vein forked.2 

Third vein simple.7 

2. Abdomen much longer than basal width; proboscis longer than head_3 


Abdomen short and broad; proboscis shorter than head; intercalary vein 

abbreviated. Progloma rohweri James 

3. Proboscis porrect; discal section of fifth vein very short. 

. Acallomyia probolaea, new species 


Proboscis inflexed {Empis) .4 

4. Length over 7 mm.5 

Less than () mm. in length.0 


5. Branch of third vein ending close to end of second vein. 

. limp is perdita Cockerell 

Branch of third vein ending about midway between ends of second and 

third veins. Em pis bifossa, new species 

G. Last section of third vein subequal to branch; robust, 5.5 mm. long, hind 

femora stout. Rmpis miocenica Cockerell 

Last section of third vein about two times length of branch; less robust, 

4.5 min. long. Empis florissantana Cockerell 

7. Discal and second basal cells separated, four posterior cells {Rhamphomyia) 

.8 

Discal and second basal cells united, three posterior cells; front femora 
thickened. Tacliypeza primitiva, new species 
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8 . 

9 . 


10 . 


11 . 


12 . 


13. 


14. 


15. 


16. 


17. 


18. 


Prefurca sliort and strongly curved, anterior cross vein beyond basal third 


of discal cell and not exceeding 176 ju in length.9 

Prefurca longer and gently curved.10 


Apical distance between second and third veins more than twice that 

between third and fourth veins. RhampJwmyia hypolitlia Cockerell 

Apical distance between second and third veins less than twice that between 

third and fourth veins; abdomen with many coarse hairs. 

. Rhamphomyia aeterna, new species 


Body pale, or abdomen much paler than thorax.11 

Thorax and abdomen blackish.15 


Abdominal segments with posterior fringe of hairs; hind femora closely 

setose beneath; wings hyaline (male). 

. Rhamphomyia tumulata, new species 


Not of this combination of characters.12 

Hind tibiae of female not squamose.13 

Hind tibiae of female heavily fringed on both edges with black scales; 

thorax blackish. Rhamphomyia wterita, new species 

Thorax black.14 

Thorax pale, with strong bristles; wings wide, pale flavescent, third vein 

greatly sinuous.. Rhamphomyia craterae, new species 

Wings hyaline, discal cell one-third the length of the wing. 

. Rhamphomyia spodiies, new species 

Wings brownish, discal cell one-seventh the length of the wing. 

. Rhamphomyia sepuUa Cockerell 

Length 7.8 mm.; body and legs with numerous setae; discal cell short 

and wide. Rhamphomyia inanimata, new species 

Smaller species.16 

Hind tibiae widely compressed and shaggy. 

. Rhamphomyia mfernalis, new species 

Legs simple, body and legs virtually bare, the sparse hairs short.17 

Wings infumated. Rhamphomyia fossa, new species 

Wings hyaline.18 

Venter pale. Rhamphomyia moriicina, new species 

Venter black. Rhamphomyia senecta, new species 


Acallomyia probolaea, new species 

Figure 45 

Female: Length 4.7 mm.; head 0.5, thorax 1.2, abdomen 3 
mm. Body and legs wholly black, the abdomen as fossilized 
iridescent dark brown, paler than the legs. Antennae elongate, 
0.6 mm. long, the first joint longer than the second, the third 
narrowly lanceolate, 0.21 mm. long, style measuring 0.125 mm.; 
proboscis sturdy, projecting straight forward 1 mm. beyond 
mouth opening. Metapleural setulae present. Legs slender, 
simple, hind femora 1.5 mm. long, hind tibiae 1.4 mm., with two 
apical setae, hind tarsi slender, 0.7 mm., the sole with small stiff 
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hairs. Wings nearly hyaline, 3 mm. long by 1.2 mm. wide, veins 
fuscous, thin but firm, stigma obvious, filling end of marginal cell, 
basal cells short and coextensive, discal cell 0.76 mm. long by 
0.25 wide, auxiliary vein parallel with first vein and evanescent 
midway the costal cell, first vein ending 1.2 mm. before level of 
wing tip, second vein ending 0.7 mm. beyond first vein, third 
vein recurved towards apex, ending at wing tip 0.7 mm. beyond 
second vein, its branch 0.3 and last section 0.55 mm., sections of 
fourth vein 0.2:0.55:1.45 mm., discal cell on second posterior 
0.09, on third posterior 0.375, on fourth posterior cell 0.24 mm. 

Holotype: A.M.N.H. No. 26603 from the Miocene shales, 
Florissant, Colorado, Station 14. 

The neuration is almost exactly as in the recent Acallomyia 
brunnea (Coquillett), but the proboscis is much stouter and is 
stretched straight forward instead of pendant at an angle of 
about 45 degrees. The stiff projecting proboscis is suggestive of 
Iteaphila, but the small discal cell, steeply inclined posterior 
cross vein at the base of the third posterior cell, and presence of a 
group of metapleural hairs preclude relationship with that genus. 

Probolaea, from Greek xpoj36Xaw)s, a spear held out before one. 

Empis infossa, new species 
Figure 49 

Female: Length 7.8 mm.; head 1 mm., thorax 1.35, abdomen 
6.45. In dorsal view, apparently a dark species of normal build, 
with blackish legs and lightly infumated wings. Antennae 
elongate and slender. Body hairs not apparent; abdomen end¬ 
ing bluntly, two terminal styles visible. Legs simple, no bristles 
visible except the apical spurs of the tibiae, hairs microscopic; 
front femora measuring 1.4 mm. by 0.27 at middle, middle 
femora 1.35 mm. by 0.25, hind femora 2 mm. by 0.27; front 
tibiae l.S mm. by 0.12 at tip, middle tibiae 1.35 by 0.18, hind 
tibiae 2.15 by 0.2. Wings 6.2 mm. long, veins dark, stigma not 
indicated, second vein ending 2.5 mm. from fork with third, 
branch of third vein 1.4 mm. long. 

Holotype: U.S.N.M. No. 112625 (R. D. Lacoe collection), 
from the Miocene, Florissant, Colorado. 

The apical part of the left wing is apparently distorted so that 
there is an angulation in the third vein near the basal third of the 
first submarginal cell, the distal part then directed forward more 
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than normal to collapse the second submarginal cell to a narrow 
wedge. The apical part of the right wing is not well enough pre¬ 
served for checking. 

Infossa, Latin, buried in the earth. 

Rhamphomyia aetema, new species 

Figure 46 

Male: Length 6.4 mm.; head and thorax 2.8, abdomen 3.6; 
wing 4.5. Head and thorax black, abdomen dark brown, fur¬ 
nished with coarse black hairs which are especially prominent 
before the incisures where the hairs are one-third as long as the 
segments. Genitalia small and round in dorsal view, showing 
two arcuate blunt opposing valves 0.5 mm. long by 0.2 wide. 
Legs dark brown, with many short coarse hairs, under side of 
middle tibiae with a fringe of about 18 setae. Wings sub¬ 
hyaline, veins brown, prefurca very short and strongly curved, 
anal angle fuU, axiUar excision broad and shallow. The following 
measurements are in microns: prefurca 120, distance between 
ends of second and third veins 810, the third vein gently curving 
to end at wing tip, apex of first posterior cell 550, of second pos¬ 
terior cell 525, sections of discal cell 330:540, the anterior cross 
vein opposite tip of second basal cell, discal cell on second pos¬ 
terior cell 110, on third posterior 460, on fourth posterior 320, on 
second basal cell 450. 

Holotype: A.M.N.H. No. 26604, from the Miocene shales, 
Florissant, Colorado, Station 14. 

The species seems to be very close to Rhamphomyia liy- 
polUha Cockerell from the same locality but differs in the course 
of the third vein which swings closer to the second vein than in 
Cockerell’s species. 

Aetema, Latin, everlasting. 

Rhamphomyia craterae, new species 
Figure 54 

Female: Length about 8 mm.; head 1, thorax 2.3, abdomen 
about 4.6; wing 4.8 by 2.2. A pale-colored species, probably 
testaceous in Hfe. Antennae slender, base setulose, 0.75 mm. 
long, proboscis nearly three times the head height. Thorax with 
strong setae, i.e., humeral, notopleural, intra-alar, postalar, and 
six dorsocentrals. Abdominal hairs small and scattered. Legs 
coarsely hairy, simple, coxae setose, hind femora with some 
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setae beneath, hind tibiae with at least one extensor seta at 
three-fifths. Wings with slight flavescent tinge, a little stronger 
around end of costal cell, the costa and first and third veins 
strong, light fuscous, the other veins weak; in microns the width 
of the marginal cell at end of first vein 200, width of submarginal 
cell at end of first vein 450, at end of second vein 500, first vein 
ending 2000 from level of wing tip, costal distance between first 
and second veins 900, straight line distance between end of 
second vein and the recurved end of third vein 1300. 

Holotype: U.S.N.M. No. 112561 (R. D. Lacoe collection), 
from the Miocene shales, Florissant, Colorado. 

Easily recognized by its relatively sigmoid third vein. 

Craterae, Latin, of a volcano. 

Rhamphomyia fossa, new species 
Figures 51, 57 

Female: Length about 5.5 mm.; head 0.65, thorax 1.5, 
abdomen 3.4; wing 3.6 mm. Entirely black except the ab¬ 
dominal incisures and venter. Antennae with third joint 
lanceolate, 0.35 mm. long by 0.1 at base; proboscis slightly 
longer than height of head. Abdomen with the apical stylets de¬ 
veloped. Legs simple, without evident bristles, hind tibiae 1.8 
mm. long, scarcely thickened apically, tarsi slender. Wings 
moderately infumated, anterior veins fuscous, posterior veins 
very weak, stigma faint, third vein ending at tip of wing. 

Male: Enough like the female to be considered the same 
species. Genitalia forming a compact globular ending to the 
abdomen. Legs slender and simple. 

Type Material: Holotype, female, U.S.N.M. No. 112567 
(R. I). Lacoe collection), from the Miocene shales, Florissant, 
Colorado. Allotype, male, U.S.N.M. No. 112583, also from the 
Lacoe collection but bearing a different accessions number so 
possibly from another station. 

The wings of both specimens overlap and thus preclude an 
analysis of the ncuration. 

Fossa, Latin, dug out. 

Rhamphomyia inanimata, new species 
Figure 56 

Male: Length 7.8 mm.; head 0.75, thorax 2.25, abdomen 
4.8; wing 4.8 by 1.8. Body and legs sWing black. Antennae 
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with the third joint elongate lanceolate, 0.6 mm. long; proboscis 
at least one and a half times the height of head. Incisures of 
abdomen pale, hind margins of segments with full series of long 
setae, which measure about half the length of the integument, 
other hairs rather coarse; pygidium small, globular, not en¬ 
larging end of abdomen. Legs not abnormal, hind tibiae 2.25 
mm. long, slightly and uniformly widening towards tip, with 
numerous extensor setae, the flexor surface closely setulose, hind 
metatarsi nearly as strong as the tibiae, 1.05 mm. long, with 
closely setulose sole. Wings moderately infumated, the basal 
half paler, darker along the stigma, veins fuscous. The following 
measurements are in microns: distance between ends of first and 
second veins 1050, between ends of second and third veins 1000, 
width of marginal cell at end of first vein 200, of submarginal cell 
270, discal cell 1000 by 520, discal on first basal 325, on first 
posterior cell 675, on second posterior 150, on third posterior 480 
and curved, on fourth posterior 400, on second basal 400, second 
vein strong, perpendicular width of submarginal cell at end of 
second vein 375, third vein gently curved and ending at wing tip, 
sections of fifth vein 400:1140, perpendicular width of first pos¬ 
terior cell opposite end of second vein 450. 

Holotype: U.S.N.M. No. 112570 (countertype, U.S.N.M. 
No. 112586), R. D. Lacoe collection, from the Miocene shales, 
Florissant, Colorado. 

Inanimata, Latin, lifeless. 

Rhamphomsria infemalis, new species 
Figure 47 

Female: Length about 4.75 mm. A black species with en¬ 
larged hind tibiae. Occiput bristly; third antennal joint 
elongate and slender; proboscis at least as long as head. Vesti- 
ture of abdomen rather coarse, especially along posterior margins 
of segments. Anterior legs simple, no bristles visible on femora 
or tibiae but front coxae with hairs on anterior face, all femora 
with coarse short hairs, hind tibiae 1.8 mm. long by 0.3 wide in¬ 
cluding the fringe, the extensor edge with close narrow scales, 
hind metatarsi robust, 1 mm. long by 0.2 wide. Wings about 3 
mm. long, subhyaline, anterior veins strong, posterior veins 
weak, stigma elongate. 

Holotype: U.S.N.M. No. 112556 (R. D. Lacoe collection), 
from the Miocene shales, Florissant, Colorado. 
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There is a streak on the stone suggestive of a greatly reflexed 
branch of the third vein. As this is bent beyond the perpendicu¬ 
lar it probably is extraneous and should not remove the species 
from Rhamphomyia. The tip of the other wing is defective, so 
the structure cannot be checked. 

Infernalis, Latin, belonging to the regions below the earth’s 
surface. 


Rhamphomyia interita, new species 
Figure 58 

Female: Length 6.75 mm.; head 0.76, thorax 2.1, abdomen 
3.9; wing 4.2. Proboscis one-third longer than head height, in- 
flexed. Thoracic bristles not evident, but at least two small 
scutellars. Abdomen paler than thorax, five incisures distinct, 
segments 6, 7, and 8 forming a widely conical and chitinized tip, 
vestiture consisting of scattered short black hairs. Anterior legs 
slender, coxae and femora fuscous, tibiae and tarsi blackish, hind 
femora moderately strong, progressively darker towards knee, the 
hairs fine and short, hind tibiae compressed, both edges strongly 
squamose, the fringes equal to the diameter of the tibia, hind 
metatarsi robust, about half as long as their tibiae, apparently 
not squamose. Wings probably hyaline, veins probably testa¬ 
ceous, weak, third vein ending before wing tip, simple. 

Holotype: A.M.N.H. No. 26605, collected from the Miocene 
shales, Florissant, Colorado, at Station 14, by William M. 
Wheeler. 

Interita, Latin, perished. 

Rhamphomyia morticina, new species 
Figures 50, 52 

Male: Length G.5 mm. Piceous black, venter and incisures 
of abdomen paler. Antennae slender, about 720 ju in length, 
third joint lanceolate, three times as long as greatest width and 
slightly more than twice as long as the style; proboscis one- 
third longer than height of head. Costa and first, second, and 
third veins strong, the other veins weak, third vein ending at 
wing tip, costal sections proportioned 6:3:2, discal cell relatively 
short and wide, measiuring 820 ii in length and 400 in width. 
Abdominal hairs sparse, short, and black; pygidium moderately 
large, somewhat higher than preceding segment, globular, valves 
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and penis not indicated. Legs strong, not villose, front meta¬ 
tarsi fully as wide as their tibiae. 

Female : Differs in having more slender legs, the front meta¬ 
tarsi not at all thickened. Antennae, proboscis, thorax, and 
abdomen as in the male. Wings apparently broad. Legs not 
scaled. 

Types in the British Museum of Natural History, Department 
of Geology, Nos. 1.7361 and 1.7362, the male marked with study 
number 194, and the female 191. Miocene shales, Florissant, 
Colorado. 

Morticina, Latin, of an animal that has died. 

Rhamphomyia senecta, new species 
Figure 53 

Male; Length about 6 mm.; head wanting, thorax 1.5 mm., 
abdomen 3.9. Wholly black, dorsum of thorax as preserved with 
some small but firm bristles. Abdomen with the incisures nar¬ 
rowly pale, vestiture consisting of sparse and short hairs, even 
along posterior margins of the segments; pygidium not larger 
than end of abdomen. Legs slender, hairs minute, no evident 
setae, but some very small bristles present under hind femora. 
Wings nearly hyaline, overlapping in the specimen so the neura- 
tion is confused, all veins fuscous, no stigma. 

Holotype: A.M.N.H. No. 26606, collected by Sievert A. 
Rohwer from the Miocene shales, Florissant, Colorado. 

This species resembles Rhamphomyia morticina, but has a 
smaller pygidium, and apparently the discal cell is longer and 
narrower. 

Senecta, Latin, very old. 

Rhamphomyia spodites, new species 
Figure 55 

Male: Length about 5.75 mm., the head and anterior portion 
of the thorax missing, abdomen 3 mm. Thorax blackish, abdo¬ 
men pallid, provided with a few loose fine hairs along posterior 
margins of the segments and with scattered hairs. Anterior legs 
blackish, hind femora and tibiae yellowish, of normal structure, 
no bristles visible, hind tibiae and metatarsi very slender, the 
tibiae 1.35 mm. long. Wing about 4.5 mm., nearly hyaline, 
veins pale fuscous, thin. The following measurements are in 
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microns: discal cell 1500 long, level of humeral cross vein to 
separation of second and third veins 600, end of second vein to 
end of third about 800, discal cell on first posterior cell 900, on 
second posterior cell 150, on third posterior cell 360, on first basal 
cell 550. 

Holotype: A.M.N.H. No. 26607, from the Miocene shales, 
Florissant, Colorado, Station 14. 

Spodites, Greek vtoSItijs, baked in ashes. 

Rhamphomyia tumulata, new species 
Figure 48 

Male: Length 6.1 mm.; head 0.55, thorax 1.85, abdomen 
3.75; wing 3.8. Head, thorax, and legs blackish, abdomen nearly 
colorless but with a narrow middorsal basal dark stripe extending 
halfway to the light fuscous globular genitalia. Chaetotaxy of 
head and thorax not evident, but abdomen with scattered, 
rather long black hairs which become definitely long as they 
fringe the posterior borders of the segments. Legs not ab¬ 
normal, rather slender, the hind femora beneath with a close row 
of about 22 setae and the hind tibiae finely setulose underneath. 
Third antennal joint lanceolate; proboscis short, scarcely longer 
than height of head. Wings nearly hyaline, possibly in life with 
a slight flavescent tinge, veins light brown, third vein gently 
curving to wing tip. 

Holotype: A.M.N.H. No. 26608, collected by William M. 
Wheeler from the Miocene shales, Florissant, Colorado, Station 
14. 

When first uncovered the insect appeared to have remarkable 
porrect palpi. However, the structure is extraneous, possibly 
part of a spider’s leg. 

Tumulata, Latin, entombed. 

Tachypeza primitiva, new species 
Figure .59 

Male; Length 7 mm.; head 0.75, thorax 1.8, abdomen 4.5. 
Head and thorax black, abdomen dark brown, the pale incisures 
prominent, genitalia blunt. Posterior legs simple, the femora 
yellowish, tibiae and tarsi progressively blackened, front legs 
raptorial and blackish, front coxae long and strong, 0.9 mm. in 
length, front femora robust, 1.2 mm. in length. Wings narrow. 
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about 5 by 1.45 mm., veins thick and blackish on the dark por¬ 
tion of the wing, approximately the apical half infumated, the 
picture extending from the end of the costal cell diagonally 
across the fork of the second and third veins, second vein 1.5 mm. 
long, prefurca 1.2, anterior cross vein 0.25, located 0.15 beyond 
the fork of the second and third veins, distance between ends of 
first and second veins 0.7, between second and third veins 0.75, 
between third and fourth veins 0.3. 

Holotype: U.S.N.M. No. 1125G6 (R. D. Lacoe collection), 
from the Miocene shales at Florissant, Colorado. 

Primitiva, Latin, the earliest of its kind. 

SYRPHroAE 

Platycheirus lethaeus, new species 
Figure 44 

Female: Length 7 mm. Head and thorax including scutel- 
lum wholly black (the shining carbonization abraded on much of 
the mesonotum), abdomen with broad yellow fasciae, hind legs 
black, middle femora brown. Head parts crushed, with only the 
distorted base of the black antennae visible. Scutellum semi¬ 
circular. Abdomen narrowly ovate, first segment wholly black, 
second segment black on posterior two-fifths, in front of which the 
large quadrate comers are yellow and the middle portion is black 
and tapers slightly to its junction with the posterior band; 
third segment widest, yellow on anterior three-fifths, black be¬ 
hind, with an indication of a median dark stripe; fourth segment 
similar to third, the yellow portion a little more extensive; fifth 
and sixth segments yellowish. Wings clear hyaline, 5.5 mm. 
long, anterior cross vein slightly inclined, located 0.5 mm. beyond 
base of discal cell. 

Holotype; Miocene shales, Florissant, Colorado, discovered 
by Junius Henderson and Francis Ramaley at the northwest 
comer of Fossil Stump Hill (University of Colorado No. 19899). 

As the specimen is a female it is impossible to state with cer¬ 
tainty that it is a Platycheirus, since the genus is based on 
peculiarities of the legs of the males. However, the broad yellow 
markings of the abdomen are more like those of modem females 
of Platycheirus than conforming to the pattern of Melanostoma, 
where the pale spots tend to become triangular. A specimen 
from Station 14, discovered by S. A. Rohwer (A.M.N.H. No. 
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26610), appears to belong here. It is exposed in ventral view. 
A bit of the front or middle tarsus is seen to be widened. The 
hind femora are black. The abdomen is somewhat broader than 
in the type but presents the same color pattern, with the fifth 
segment brownish, the sixth segment not visible. 

Lethaeus, Latin, belonging to the lower regions of the earth. 

PHORIDAE 

Phora laminarum Brues 
Figure 61 

Male: Length about 3.5 mm.; head 0.45, thorax 1.1, abdo¬ 
men 2 mm. Color ferruginous, pleura and legs yellow. Mesono- 
tum covered with fine appressed setulae, the supra-alar and 
scutellar bristles strong; no abdominal hairs. Middle tibiae 
with two long terminal spurs; hind legs as figured by Brues, 
showing the dorsal series of transverse rows of setulae, the two 
long apical tibial spurs, and the two dorsal longitudinal rows of 
contiguous setulae. Wings not preserved. 

One specimen (A.M.N.H. No. 26611) from Station 14, the 
type locality, Miocene shales at Florissant, Colorado, is slightly 
smaller than the type and may have one or two fewer whorls of 
setulae on the hind tibiae. 

Phora cockerelli Brues 

A female in the National Museum collection from R. D. 
Lacoe, from the Florissant shales, numbered 154, may well be in¬ 
cluded in Brues’ species. Although the bristles of the legs have 
not been preserved, the hind metatarsi show the longitudinal 
rows of fine setulae as in the type, which also was discovered at 
Florissant. The antennae are not evident, but there is a faint 
indication of the wings, and altogether the specimen agrees very 
closely with Brues’ original figure. 

Phora, sensu lato, tumbae, new species 
Figure CO 

Total length 4.2 mm.; head 0.4, thorax 1.5, abdomen about 
2.4 mm. Head and thorax black, abdomen dark brown, the 
sclerites separated by light-colored membrane, the pale bands 
nearly as wide as the dark tergites; legs apparently testaceous in 
life, the hind femora enormously enlarged, front femora measur- 
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ing 1000 by 375 n, middle femora 1375 by 475, hind femora 2200 
by 1200; front tibiae 850 by 150, slightly curved and apparently 
compressed; middle tibiae 1050, fusiform, greatest width 240 
at two-thirds the length, finely microscopically setulose and with 
a subdorsal close row of minute black setules, and with a long 
terminal spur present; hind tibiae 1600, compressed and curved, 
no bristles or setulae visible; front metatarsi much more 
slender than the tibiae, middle metatarsi flattened, with two 
widely separated dorsal rows of close-set setulae. Wings repre¬ 
sented by only a vague indication of the root. 

Holotype: A.M.N.H. No. 26612, from the Miocene shales, 
Florissant, Colorado, Station 14. 

The two species of Phoridae described by Brues from Floris¬ 
sant differ from tumbae in the structure of the legs. The charac¬ 
teristic bristles are not preserved on the present specimen, only a 
few reclinate bristles being visible over the vertex. It is im¬ 
possible to assign the species to any of the modern subdivisions of 
Phora. 

Tumbae, Latin, from the grave. 

ANTHOMYUDAE 

MECISTONETJRON, NEW GENUS 

Size small. Auxiliary vein distinct from first vein, ending 
near middle of wing, first vein ending well towards tip, in the 
usual position of the second vein, apical half of first three veins 
almost parallel, third vein ending at wing tip, fourth vein 
divergent, anterior cross vein almost at base of wing. Abdomen 
longer than wings, conically pointed. Tibiae apparently com¬ 
pressed. Details of chaetotaxy, leg structure, and anal field of 
wings not preserved. 

Although the specimen lacks so many taxonomic characters 
that its exact location in the family cannot be stated, it is unique 
in its abbreviated first basal cell and in having a much larger first 
vein than any fly with which it could be confused, and hence it 
deserves a name sui ge7iens. 

Genotype : The following species. 

Mecistoneuron perpetuum, new species 
Figure 63 

Female: Length of head 0.6 mm., thorax 1.5, abdomen 3.1; 
wings 3.3 by about 1.3 mm. Entirely black, wings hyaline, veins 
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fuscous. Auxiliary vein ending 1400 ^ from root of wing, first 
vein ending 11,50 from auxiliary and 7,50 from level of tip, 
straight-line distance between ends of first and second veins 750, 
between second and third veins 290, and between ends of third 
and fourth veins 480, prefurca 300, anterior cross vein 210 beyond 
prefurca and 300 before level of end of auxiliary vein, i.e., 1350 
before end of first vein, width of marginal cell at end of first vein 
200, of submarginal cell 210, of first posterior cell 390. 

Holotype: A.M.N.H. No. 26G13, from the Miocene shales, 
Florissant, Colorado, Station 13. 

Mecistoneuron, Greek, ixitna-Tov, the longest, plus vevpov, vein; 
perpetuum, Latin, for all time. 

Ophyra vetusta, new species 
Figure 64 

Length, head and thorax together, 2 mm., abdomen 1.65 by 0.9, 
wing 2.7 by 0.95. Polished black; chaetotaxy destroyed, some 
scattered and disturbed coarse black hairs present on abdomen, 
the longest of which are about one-third the length of the seg¬ 
ments ; legs apparently blackish; wings hyaline, veins brown, the 
auxiliary vein ending 1200 n from root of wing and 330 before 
end of first vein, first vein ending slightly beyond middle of wing, 
marginal cell 1050 along costa, prefurca 280, third vein ending at 
wing tip, sections of fourth vein proportioned 670:360:860 k. 
anterior cross vein at middle of wing, and its length 100, pos¬ 
terior cross vein 310, anal cross vein 150, width of first posterior 
cell at middle 250, at tip 180, length of anal cell 350; calypteres 
not showing. 

Holotype: A.M.N.H. No. 26614, from the Miocene shales at 
Florissant, Colorado, collected by Sievert A. Rohwer at Station 
12 . 

The fly is most beautifully delineated in a spot of white marble 
on the drab shale. 

The assignment of this species to the genus Ophyra is provi¬ 
sional. The absence of distinctive bristles makes it impossible to 
determine which of the multitude of modern anthomyiid genera, 
if any, should include the fossil. Although the species is small, 
its size need not exclude it from this complex group. The main 
reasons for locating it with Ophyra are the highly polished black 
body, setulose abdomen, freely ending auxiliary vein, lengthened 
first vein, long, narrow, parallel-sided first basal cell, relatively 
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long truncate anal cell, and slight forward curvature of the end 
of the fourth vein. In size the species suggests an acalypterate, 
but this combination of characters excludes it from each of the 
present-day families. 

Vetusta, Latin, from ancient times. 

LAUXANiroAE 

Sapromyza veterana, new species 
Figure 67 

Length 3.5 mm., head and thorax about 2, abdomen 2.4; wing 
3.6 by 1.4. Apparently a yellowish insect in life, the coloration 
as preserved a light fuscous, wings flavescent. On the head two 
fronto-orbital and a pair of widely separated vertical bristles are 
present, indicating a wide separation of the eyes, but the an¬ 
tennae are not indicated. Of the thoracic bristles the humeral, 
one dorsocentral, one supra-alar, and the apical scutellars re¬ 
main. Middle tibiae with strong pre-apical, hind tibiae with a 
smaller pre-apical. A seta present at base of costa. The first 
vein appears to end 1.5 mm. from the base of wing, the second 
vein almost at wing tip, third vein at extreme apex. The location 
of the cross veins is too vague to measure. 

Holotype: U.S.N.M. No. 112557 (R. D. Lacoe collection), 
from the Miocene shales, Florissant, Colorado. 

Although the specimen is but weakly depicted and lacks many 
of the supporting characters for definite placement in the genus 
Sapromyza, sensu lato, it presents the general habitus of such a 
species as the modern Minettia flaveola. 

Veterana, Latin, old. 

OTITIDAE (ORTALIDIDAE) 

Melieria (Ceroxys) calligrapha, new species 

Figure 62 

Male: Length about 7 mm., the end of the abdomen is curled 
under, so the fossil appears shorter than it actually is; head and 
thorax 3.5 mm., wing nearly 6 mm. Entire body and legs quite 
black. Mouth parts extruded, as long as head, thick. Wings in 
general hyaline, but marked with large brown spots, i.e., a broad 
transverse band extending from the costa across base of sub¬ 
marginal cell and anal cross vein, narrowing behind, a large spot 
surrounding the anterior cross vein and vaguely connected with 
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the dark end of the costal cell, a large spot surrounding the pos¬ 
terior cross vein, and an apical band beginning much before end 
of marginal cell opposite the posterior cross vein and extending 
to the tip of the fourth vein. Length of anterior cross vein 400 /x. 
discal cell on first basal 1350, on first posterior 900, posterior 
cross vein 750, base of discal cell to end of anal about 400. 

Although no bristles show on the anterior part of the thorax, 
the wing pattern is so characteristically like that of existing 
species of Melieria that the species finds its best location in this 
genus. 

Holotype: A.M.N.H. No. 26615, from the Miocene shales, 
Florissant, Colorado, discovered by William M. Wheeler at 
Station 14. 

In its strikingly pictured wings the species presents a close re¬ 
semblance to Melieria atavina Cockerell, also from Florissant 
shales. But it differs markedly in the location of the anterior 
cross vein, the formation of the anal cell, and absence of the 
basal spot of the wing. Cockerell’s species has the anterior cross 
vein at almost the apical fourth of the discal cell and the anal cell 
considerably shorter than the second basal. In calligrapha the 
anterior cross vein is but slightly beyond the middle of the discal 
cell, and the second basal and anal cells are coextensive. 

Calligrapha, Greek, beautifully pictured. 

SEPSIDAE 

Themira saxifica, new species 
Figure 65 

Female : Length 4.3 mm.; head and thorax 2.4, abdomen 2.5 
by 1.8; wing 3.5 by 0.5. Entirely black, shining, wings hyaline, 
veins brown; only a very few short abdominal hairs preserved. 
First vein ending 1 <S50 ju from level of tip of wing and 500 beyond 
end of auxiliary vein, second vein measuring 2400 to prefurca 
which is 350 long, third vein 2750, front edge of discal cell 830 to 
cross vein and (>70 beyond it, last section of fourth vein 1200 and 
angled at posterior cross vein, length of anterior cross vein 200, of 
posterior cross vein 400, width of first posterior cell at end of 
fourth vein 320, width of submarginal cell at end of second vein 
320. 

Holotype: A.M.N.H. No. 26616, from the Miocene shales at 
Florissant, Colorado, collected by Sievert A. Rohwer at Station 
11 . 
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A second specimen, A.M.N.H. No. 26616/1 from Station 13, 
shows the antennae, the third joint of which is twice as long as 
deep, apically rounded and with the slender bare arista arising 
well towards base; the anal cell is about 450 n long, with the 
cross vein just basad the end of the second basal cell, at first 
rounded and then reflexed. 

The species has the general habitus of Themira, but since its 
bristles are not preserved its location in that genus cannot be 
stated with finality. The first vein is somewhat longer than in 
the modern species, but that seems to be a general characteristic 
of the Tertiary acalypterates. In the lengthened third antennal 
joint the species departs from recent themiras, which have this 
joint short and globular, and approaches Sepsis. It would seem 
that the lengthened antennae of Sepsis represent the generalized 
condition, but its short costal and subcostal cells are more 
specialized than the lengthened ones of Themira. 

Saxifica, Latin, turned into stone. 

PIOPHILIDAE 

Mycetaulus incretus, new species 
Figure C9 

Female: Length of head and thorax 2.4 mm., of the deflexed 
abdomen about 2.7; wing 3.45 by 1.45 mm. Apparently black 
over all, anterior legs yellowish, hind legs fuscous but yellowish 
at base; wings hyaline, the apical sixth broadly infumated but 
the mark gradually merging proximally. Discal cell acuminate 
at base. The following alar measurements are in microns: length 
of first vein 1800, second vein from prefurca 2400, third vein 
2840, width of costal cell at middle 210, width of marginal cell at 
end of first vein 300, width of submarginal cell at end of first vein 
225, at apex of second vein 360, length of prefurca 340, length of 
anterior cross vein 180, of posterior cross vein 460, sections of 
fourth vein 840:800:1200, sections of fifth vein 1650:240, apical 
width of first posterior cell 360. 

Holotype: A.M.N.H. No. 26617, from the Miocene shales, 
Florissant, Colorado, Station 13. 

The dark cloud at the apex of the wing suggests the genus 
Mycetaulus, but the absence of bristles makes it impossible to 
pronounce with certainty that the fossil belongs to this genus. 
The insect closely resembles the modern Mycetaulus polypori 
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Melander, but is larger, darker, has broader wings, with slightly 
different proportions to the sections of the veins. The existing 
species of Mycetaulus vary as much in wing structure and neura- 
tion and in range of color, though all are smaller than the 
Tertiary species. 

Incretus, Latin, covered by sifting ashes. 

TRICHOSCELIDAE 

Trichoscelis patefacta, new species 
Figure 71 

Head and thorax 1.8 mm., abdomen about 2, wing 3 mm. 
Quite like the present-day species of Trichoscelis, with the costa 
furnished with nearly uniform spines. Some of the character¬ 
istic macrochaetae and scattered mesonotal setulae retained, in¬ 
cluding the oral vibrissa and the apical spine on the hind tibia. 
Alar measurements in microns: end of first vein from humeral 
cross vein 750, end of auxiliary vein to end of first vein 260, 
length of second vein from point below end of first vein 1800 or 
from prcfurca 2350, length of third vein from prefurca 2600, dis¬ 
tance between tips of second and third veins 500, upper side of 
discal cell to anterior cross vein 600, from anterior to posterior 
cross vein 720, width of first posterior cell at end of discal 360, 
first posterior cell on second posterior 1150. 

Holotype: A.M.N.H. No. 26618, from the Florissant shales 
at Station 13, found by William M. Wheeler. 

The species apparently closely resembles Heteromyella mio- 
cenica Cockerell, but it is much smaller and has smaller wings, 
with the first vein relatively shorter and largely fused with the 
auxiliary vein, and with the anterior cross vein located beyond 
the end of the first vein and before the middle of the discal cell. 
Heteromyella appears to be a true heloinyzid, but the present 
species belongs to the Trichoscelidac. 

Patefacta, Latin, brought to light. 

AGROMYZIDAE 

Agromyza praecursor, new species 
Figure 70 

Female: Length about 4 mm.; head and thorax 1.8, abdo¬ 
men 2.2 A black, bristly species with large antennae; fossilized 
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in profile, the right wing pressed against the abdomen so as to 
obscure the neuration and the distal part of the wing broken off. 
Antennae much as in the modern Agromyza luctuosa Meigen, the 
third joint deeply rotund. Four dorsoccntral bristles visible, as 
well as notopleural, intra-alar, apical, and lateral scutellars. 
Interstices of abdomen narrowly light colored, with a transverse 
row of bristles just before the bands. 

Holotype: A.M.N.H. No. 26619, from the Miocene shales at 
Florissant, Colorado, Station 14, discovered by William M. 
Wheeler. 

The species is so much like Agromyza luctuosa Meigen ( = 
magnicornis Loew, North America, and grossicornis Zetterstedt, 
Europe) that the difference in their ages seems incredible. 

Praecursor, Latin, a forerunner. 

Melanagromyza prisca, new species 

Length 2.8 mm. Thorax and abdomen shining black, front 
and vertex brownish, wings hyaline, veins fuscous. Wings 2.4 by 
1.08 mm. The following data are in microns: costa broken at 
end of first vein 870 from base, second vein ending 1230 beyond 
first vein, distance between ends of second and third veins 330, 
costa continuing beyond tip and probably to fourth vein (the 
fossil abraded at this place), prefurca about 200, anterior cross 
vein well beyond end of first vein, 400 from prefurca, sections of 
fourth vein 450:400:750, sections of fifth vein 930:420, length of 
anterior cross vein 90, of posterior cross vein 300. 

Holotype: A.M.N.H. No. 26620, from the Miocene shales at 
Florissant, Colorado, Station 4. 

The fossil shows a little black lump on the right side, where the 
knob of the halteres should be. For this reason the species is 
placed in Hendel’s genus Melanagromyza rather than in Agro- 
myza, sensu lato. 

Prisca, Latin, belonging to former times. 

Melanagromyza tephrias, new species 

Figure 66 

Female : Length 3.75 mm., the head and thorax about 1.8, the 
abdomen about 1.95 mm. Apparently a black species with yel¬ 
low legs, the abdomen with pale interstitial bands. The fly is 
preserved in profile view, but the wings are pressed together so 
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as to obscure the measurement of parts. There is a small 
blackened knob at the place where the halteres should be; hence 
the generic placement in Melanagromyza. The costa is continued 
beyond the end of the third vein. 

Holotype: A.M.N.H. No. 26621, from the Miocene shales, 
Florissant, Colorado, Station 4. 

Although the specimen does not contribute much information 
it establishes the existence of yellow-legged agromyzas in the 
Tertiary. 

Tephrias, Greek re<ppias, a stone formed of ashes. 

Muscoid Puparium 

Figure 68 

Two coarctate puparia were discovered at Station 4, marked 
A.M.N.H. Nos. 26622:1, 26622:2. They measure 5 by 2.5 mm., 
are dark brown in color and show about 12 somites. They are 
bare, not wrinkled along the interstices, and possess no definite 
protuberances, tubercles, button, or cavities. At the posterior 
end No. 26622:2 shows a small, shallow, oval, unchitinized pit, 
but paired spiracular plates are not evident. At the rear of this 
pit are four or five small, black, chitinized points directed inward. 

The systematic location of these puparia is doubtful, so they 
are merely enumerated here without name. 



56 


AMERICAN MUSEUM NOVITATES 


NO. 1407 



Fig. 2. Tipiila wilmatieae, new species, original size 14 mm., holotype, 
A.M.N.H. No. 20452. Tipulidae. 

Fig, 3. Tipiila floribsanta Scudder, length of wing IH mm., A.M.N.H. No. 
26453. Tipulidae. 

Fig. 4. Dmmesa extmila, new species, length of wing 4 mm., holotype, 
A.M.N.H. No. 2()4()7 Chironomidae. 

Fig. 5. Proapemon infeniiis, new genus, new species, length () mm., holotype, 
A.M.N.H. No. 20403. Mycetophilidae. 

Fig. 0 Sciara dormitans, new species, length 4.2 mm., holotype, A.M.N.H. 
No. 26464. Sciaridae. 

Fig. 7. Sciara reguieta, new species, length 4.2 mm., holotype, A.M.N.H. 
No. 26465. Sciaridae. 

Fig. 8. Sciara sopora, new species, length 3.5 mm., holotype, A.M.N.H. 
No. 26466. Sciaridae. 

Fig. 9. Exechia priscida, new species, length 5.5 mm., holotype, A.M.N.H. 
No. 26462. Mycetophilidae. 

Fig. 10. Boletma hypogaea, new species, length 5.1 mm., holotype, U.S.N.M. 
No. 112571. Mycetophilidae. 
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Fig. 11. Chironomus proteriis, new species, male, length 5.5 mm., holotype, 
Br.M.N.H. No. I. 7359. Cliironomidae. 

Fig. 12. Chironomus proterus, new species, female, length 0 3 mm., allotype, 
Br.M.N.H., No. 1. 7358. Chironoiiiidae. 

Fig. 13. Chironomus requiescens, new species, pupa, length 9 mm., holotype, 
A.M.N.H. No. 2() 171:1. Cliironomidae. 

Fig, 11. Chironomus pausiitus, new species, pupa, length (>.5 mm., holotype, 
A.M.N.H. No. 29173. Cliironomidae 

Fig. 15. Chironomus primamis\ new specie^), length 7 mm., holotype, 
A.M.N.H. No. 2()1()9:1. Cliironomidae. 

Fig. K). Reichcrtella fasriata, new species, length 3.8 mm., holotype, XJ.S. 
N.M. No. 112593. vSeatopsidae. 

Fig. 17. Jlesperiniis immiUabilis, new species, length 9 mm., paratype, 
U.S.N.M. No. 112588. Bibionidae. 

Fig. 18. Penthetria longifurca, new species, length 9.25 mm., holotype, 
U.S.N.M. No. 112551. Bibionidae. 

Fig. 19. Plecia gradata, new species, length 11.5 mm., holotype, A.M.N.H. 
No. 26481. Bibionidae. 

Fig. 20. Plecia tesselhy new species, length U mm., holotype, U.S.N.M. 
No. 112592. Bibionidae. 
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Fig. 21. Plecm orycta, new species, length 7.7 iiim., holotype, U.S.N.M. 
No. 112509. Bibiomdae. 

Fig. 22. Bibw wickhami Cockerell, length 13 mm , A.M.N H. No 2(U90/2:1 
Bibionidae 

Fig. 23. Bibio cockerelh James, length S mm., graphotype, A M N H. No. 
26484/2:1. Bibionidae 

Fig. 24. Bibio cockerelli James, length 11 mm , graphotype, U.S.N M No. 
112585. Bibionidae. 

Fig. 25. Bibio podager, new species, length 8 mm., holotype, A M.N.H. 
26487. Bibiomdae, 

Fig. 26. Bibio jamesi, new species, length 7 mm., holotype, A.M.N.H No. 
26486. Bibionidae. 

Fig. 27. Bibio excurvatus, new species, length 7.75 mm , holotype, U.S.N.M. 
No. 112550. Bibionidae. 
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Fkl 2S. Bhhio (Wplanatu.s, new >specieh, length 11*5 imn., holotype, A.M.N.H. 
No. 2(1485. Hibioiiidae. 

Fi(i. 29. Bihio vuUanuis, new species, length 9 min., holotype, U.vS N.M. 
No. Il25()h Bibionichie. 

Fi(r. 80. Bibio ((ipno{lc\Sy new species, length 9 mm. without head, holotype, 
U.vS.N.M. No. 112505. Hibionidue. 

Fig. 81. Rha^io fos^sitius, new species, leiigLli 7 mm., holotype, UvS.N.M. 
No. 112()2(). Rhagionidae. 

Fig. 82. Rhaa^io w/icclcri, new species, length 9 mm., paratype graphotype, 
A.M.N.H. No. 20490:2. Rhagionidae. 

Fig. 88. Solva {Xylomyia) Bwrnata, new species, length 9.5 mm , holotype, 
U.S.N.M. No. 112508. Rhagionidae. 

Fig. 81. Dialysis revelata Cockerell, length 19 mm., A.M.N.H. No. 26495. 
Rhagionidae. 

Fig. 85. Nearbymhocephaliis occnltator (Cockerell), length 19 mm., A.M.N.H. 
No. 20497. Nemestrinidae, 
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Fig. 45. Acallomyia probolaeay new species, length 4.7 mm., holotype, 
A.M.N.II. No. 2bim. F.mpididae. 

Fig. 4(). Rhamplumyiii aetcrna, new species, length G.4 mm , holotype, 
A.M.N.H. No. 2()(>() k hhnpididae. 

Fig. 47. Rhamphomyia nifemails, new species, length 4 75 mm., holotype, 
U.S.N.M. No ll25r)() Empididae. 

Fig. 48 Rhamphomyia timulata, new species, length 6.1 mm, holotype, 
A.M.N.H. No. 2()()()S Empididae. 

Fig. 49 Empis infossa, new species, length 7.8 mm., holotype, U.S N.M. 
No. 112625. Empididae 

Fig. 50. Rhamphomyia morticma, new species, length 6 5 mm , type (female), 
Br.M.NH No. I. 7361. Empididae. 

Fig. 51. Rhamphomyia fossa, new species, length 5.5 mm , holotype (female), 
U.S.N.M. No. 112567. Empididae 

Fig. 52. Rhamphomyia morticina, new species, length 6.5 mm., type (male), 
Br.M.N.H No I 7362 Empididae. 


















Fig. 53 RJiamphomyia senecta, new species, length () mm, holotype, A.M. 
N.H. No. 2t)b0() Empididae. 

Fig. 54 RJiamphomyia craterae, new species, length 8 mm, holotype, 
U.SN.M. No 112501. Empididae. 

Fig. 55 RJiamphomyia spoditeSf new species, length 5 75 mm., holotype, 
A.M.N.H. No. 26607. Empididae. 

Fig. 56. RJiamphomyia inanimata^ new species, length 7.<S mm , countertype, 
U.S.N.M. No. 112586. Empididae. 

Fig. 57. RJiamphomyia fossay new species, length 4.7 mm., allotype (male), 
U.S.N.M. No. 112583. Empididae. 

Fig. 58. RJiamphomyia inientay new species, length 6.75 mm., holotype, 
A.MN.H. No. 26605. Einpididae. 

Fig. 59. Tachypeza primitivay new species, length 7 mm., holotype, U.S.N.M. 
No. 112566. Empididae. 

Fig. 60. Fhora tiimhae, new species, length 4.2 mm., holotype, A.M.N.H. 
No. 26612. Phoridae. 

Fig. 61. Phora laminarum Brues, length 3.5 mm., graphotype, A.M.N.H. 
No. 26611. Phoridae. 
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Fig. ()2. Meheria (Ceroxys) calligrapha, new species, length 7 mm., holotype, 
A.M.N.H. No. 20615. Olilidae. 

Fig. 63. Medstoneiiron perpetniim, new genus, new species, length 5.2 mm., 
holotype, A.M.N.H. No. 2()()13. Anthomyiidae. 

Fig. 64, Ophyra vetiiUa, new species, length 3.()5 mm., holotype, A M.N.H. 
No. 2()()14. Anthomyiidae. 

Fig. 65. Themira saxifica, new species, length 4.3 mm., paratype, A.M.N.H. 
No. 26()16/l Sepsidae. 

Fig, ()(). Melanagromyza tephrias, new species, length 3.75 mm., holotype, 
A.M.N.H. No. 26()21. Agromyzidae. 

Fig. ()7. Sapromyza veterana, new species, length 3 5 mm., holotype, U.S. 
N.M. No. 112557. Lauxaniidae. 

Fig, 68. Muscoid puparium, size 5 by 2.5 mm., A.M.N.H. No. 26622:2. 
Fig. 69. Mycetaulus incretus, new species, length 5 mm., holotype, A.M.N.H. 
No. 26617. Piophilidae. 

Fig. 70. Agromyza praecursor, new species, length 4 mm., holotype, A.M. 
N.H. No. 26619. Agromyzidae. 

Fig. 71. Trichoscelis patejactay new species, length 1.8 mm., holotype, A.M. 
N.H. No. 26618. Trichoscelidae. 
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A FOSSIL DEPOSIT IN A CAVE IN ST. LOUIS 
By George Gaylord Simpson 
INTRODUCTION 

This paper describes a discovery of fossil bones in a cave in the 
city of St. Louis, Missouri. The presence of a rich deposit of fos¬ 
sil mammals in the midst of a great city is, in itself, of interest. 
The nature of the deposit is also unusual and has considerable 
geological interest, even though inferences as to its origin are 
necessarily somewhat speculative. The fauna as now known in¬ 
cludes no striking novelties, but one member, a woodchuck, repre¬ 
sents a hitherto unknown subspecific group to which a name, 
Marmota monax hessi, is given in this paper. A large extinct 
armadillo, although not a new species, is the most unusual member 
of the fauna and sets a new record for the northward extension of 
armadillos. The great majority of the fossils represent the com¬ 
mon Pleistocene peccary Platygonus compressns. The large series 
of remains of this animal obtained from the cave in St. Louis per¬ 
mits study of variation in this species and notes on its status and 
the status of some related forms. 

This fossil deposit was discovered by Mr. Lee Hess, the owner of 
the cave. In the course of clearing out clay-filled passages, he 
noticed bones in this filling and sent them to the American 
Museum for identification. Finding that we were interested in 
further investigation, Mr. Hess invited us to visit St. Louis and 
work in the cave. George O. Whitaker, of our fossil vertebrate 
laboratory, and I spent the latter part of March, 1946, on this in¬ 
teresting task. Mr. Hess provided us with living quarters in the 
old De Menil mansion, above the cave, and also provided work¬ 
men to assist us and helped us in innumerable other ways. I can- 
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not too strongly express our gratitude towards Mr. Hess and 
appreciation of this contribution to vertebrate paleontology. 

In New York preliminary sorting of the peccary bones was done 
mostly by William A. Eames. All the measurements of Platy- 
gonus and most of the statistical calculations were made by 
Nathan Altshuler. Mr. Altshuler also drew the text figures for 
this paper, except figure 1 which is by Marie Bohm, and assisted 
in other ways. Mr. Whitaker’s assistance, in the laboratory as 
well as in the field, is also gratefully acknowledged. 

LOCATION AND GENERAL DE.SCRIPTION 

The fossil deposit occurs in Cherokee Cave (formerly the Lemp 
Brewery Cave) in the southeastern part of St. Louis, about six 
blocks from the river front and in a limestone ridge that rises above 
the river level. The present entrance to the cave is an artificial 
shaft on the north side of Cherokee Street between 1.3th and ISth 
Streets. (It is here one block from 13th to 18th.) From this 
point the accessible part of the cave extends eastward and north¬ 
ward under the former De Menil property (now owned by Mr. 
Hess), east of 18th Street and north of Cherokee Street. The 
bones were collected from the part of the cave beneath this prop¬ 
erty. 

The cave was almost completely filled with clay when first dis¬ 
covered, but parts of it were excavated during the nineteenth 
century to provide constant temperature storage for beer, and the 
cave was connected underground with the Lemp Brewery build¬ 
ings, on the south side of Cherokee Street, now occupied by the 
International Shoe Company. After the cave ceased to be used 
as a beer lager, it was used for a time for recreation, and a small 
underground theater was installed in one of the former storage 
rooms. I have elsewhere (Simpson, 194(5) published a popular 
account in which some other details of the cave’s history and of 
our work there are given. 

The accessible part of the cave consists of two long, connected 
channels, one running nearly east-west and the other, with a small 
offset, nearly north-south, probably representing underground 
water channels oriented by a joint system in the limestone. The 
dimensions and general layout are given in the accompanying 
map (fig. 1), which was not surveyed but is drafted from my field 
sketches, a sufficient approximation for present purposes. The 
northward extension of the north-south channel, beyond the off- 
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set, had been walled off by the brewery, and the clay in it had not 
been removed. Mr. Hess broke through this wall and drove an 
exploratory tunnel through the clay filling. It was here that the 
bones were found, most of them being from the sides of the re¬ 
cently excavated passage between its beginning (near point A of 



tion of newly opened passage in March, 194G. A, B, and C are the locations of 
sections shown in ligures 2-4. 

fig. 1) and the wider cross connection with a water channel shown 
on figure 1. (Since this map was sketched Mr. Hess' clearing of 
the cave has been carried much farther.) Incidentally, the bone¬ 
bearing clay undoubtedly extended also into the rooms excavated 
for the brewery and hundreds or probably thousands of bones must 
have been hauled out by its early workmen. If they noticed the 
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bones at all, no record has survived and no bones were saved as far 
as known. 

The floor of the excavated parts of the cave is still on the clay 
filling, and the limestone floor, which is probably far below the 
ground-water level, has not been seen or located. In places a foot 
or two of air space was present above the clay before excavation, 
but much of the cave was filled to the ceiling. 



LIMESTONE 

OPEN SPACE 

DRIPSTONE 

BED NO. 4 

BED NO. 3 

BED NO. 2 


Fig. 2. Diagrammatic section of cave filling at point A of figure 1. The 
bottom of the diagram is the floor of the excavation, and the clay filling con¬ 
tinues below this point. See the text for explanation of designations of the beds. 

STRATIGRAPHY 

In the part of the cave filling examined by us, four distinct 
strata can be distinguished, separated by clear-cut disconformi- 
ties, in addition to dripstone deposits of various ages. The 
accompanying diagrammatic sections (figs. 2-4) show the relation- 
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ships of these four strata, the dripstone, and the limestone cave 
ceiling at points A, B, and C of the map (fig. 1). Conditions far¬ 
ther north along the newly opened passage were variable but 
similar to those at point C and add nothing of importance for in¬ 
terpretation of the deposits. 

For convenience in description the four strata may be distin¬ 
guished by numbers, starting with the oldest and lowest as No. 1. 







LIMESTONE 

OPEN SPACE 

DRIPSTONE 

BED NO. 4 

BED NO 3 

BED NO.E 


Fig. 3. Diagrammatic section of cave filling at point B of figure 1. The 
bottom of the diagram is the floor of the excavation, and the clay filling con¬ 
tinues below this point. See the text for explanation of designations of beds. 

The bottom of bed No. 1 was nowhere seen. The bed is a mas¬ 
sive, slightly gritty, yellowish gray clay, without lamination or 
other visible structure. No bones were found in it. Its top is 
uneven. At points A and B it has sunk below the approximately 
horizontal floor of the passage, but northward of B it rises as much 
as 3 feet above that floor. The surface is also irregular in detail. 
When the cave was being filled, this surface apparently formed 
the floor of the cave for some time while deposition ceased. It is 
commonly covered with a layer of dripstone, 0-5 inches in thick¬ 
ness, from which rise occasional stalagmites, which were buried by 
later deposits. 
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Number 2 is a very fine-grained, unctuous, yellow clay which is 
thinly laminated or varved. It contains some irregular limey con¬ 
cretions and an occasional thin dripstone layer, but no bones or 
coarse rock fragments were seen in it. It does, however, contain 
an occasional small lens of fine gravel. It tends to fill in hollows 
on the surface of No. 1 and reaches a thickness of at least 5 feet at 
point A (bottom not seen), where the top of No. 1 is below the pres¬ 
ent floor. Northward, where the top of No. 1 is higher. No. 2 



□ 





LIMESTONE 

OPEN SPACE 

DRIPSTONE 

GRAVEL 

BED NO. 4 

BED NO, 3 

BED NO. 2 

BED NO • 


Fig. 4. Diagraiximatic section of cave filling at point C of figure 1. The 
bottom of the diagram is the floor of the excavation, and the clay filling con¬ 
tinues below this point. See the text for explanation of designations of beds. 

thins out and disappears altogether in places. The top of No. 2 is 
irregular and was eroded before or during the deposition of No. 3, 
but no dripstone was seen on this contact, and there is no evidence 
that it preserves the surface of what was the cave floor for any 
considerable period. 

Number 3 is the main fossil-bearing stratum. All the Platy- 
gonus bones were in this bed. It pinches out locally near the walls, 
but it is present along the center of the channel, at least, through¬ 
out the length of the excavation accessible at the time of our work. 
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In places it reaches a thiekness of several feet, but the average 
thickness is about 20 inches through most of the region examined 
by us. The bed as a whole is composed of sticky, plastic, brigh 
yellow clay without lamination or apparent internal stratification. 
It contains many fragments of leached limestone, broken pieces of 
stalactites, stalagmites, and flat dripstone, and concretions ap¬ 
parently secondarily deposited and derived from bed No. 2. Some 
of the limestone and dripstone fragments are as much as a foot in 
diameter, although most are smaller. They are angular, without 
any apparent water wear, and they occur without evident orienta¬ 
tion throughout the clay mass. 

Bones are scattered throughout this bed, although probably 
somewhat more common towards the bottom of it. There seems 
to be some tendency for long bones to lie nearly horizontally, but 
this is not general, and some are even vertical in the bed. The 
skeletons are completely disarticulated. No two bones were found 
in association, and there was no clear tendency for bones of an 
individual to occur in the same area. In a few cases broken pieces 
of the same bone were near each other, and the separate rami of an 
individual porcupine were found within a few feet of each other. 
Small, compact bones, such as phalanges, carpals, or tarsals, are 
usually unbroken, but a large percentage of the longer and more 
fragile bones were broken when found. The epiphyses of young 
bones have almost always been separated and dissociated. Very 
young skulls are all disarticulated, but young adult to old skulls 
have in some cases held together, generally with some breakage. 

The top of bed No. 3 is fairly constant in level, but irregular and 
undulating in detail. It formed the cave floor for some time and is 
covered with dripstone in places, but this is local and thin. There 
was some erosion of this surface in places before the deposition of 
No. 4, and there are occasional thin lenses of laminated clay be¬ 
tween No. 3 and No. 4. 

Bed No. 4 is composed of loose, granular clay or earth, which 
looks as if it had been extensively worked since deposition and 
which contains much pore space and is not compacted. It every¬ 
where overlies No. 3 but is highly variable in thickness, from a 
mere film up to about 20 inches. It sometimes fills the top of the 
cave right to the ceiling, but often leaves a small air space at the 
top. It also fills a number of burrow-like pipes or cavities that 
extend down into the lower beds (see figs. 3 and 4). There are no 
Platygonus bones in bed No. 4, but it contains some bones of more 
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recent aspect, those of pocket gophers being most numerous. 
There are also some local concentrations of broken snail shells. 

ORIGIN OF THE DEPOSITS 

The cave was originally formed by solution localized along fis¬ 
sures, and its form suggests that it provided open, underground, 
run-off channels while its upper part, at least, was well above 
ground-water level. Rise in that level or the damming of an out¬ 
let or both then caused clay and dirt, washed into the cave, to 
accumulate there as the No. 1 bed (and any others that may lie 
below this). Appreciable drainage into the cave then ceased for a 
time—probably a long time in years, since dripstone up to 5 inches 
or more in thickness accumulated then. Standing water later 
formed small pools or lakes in the depressions of the floor and in 
these there was slow deposition of varved clays, bed No. 2. This 
evidently represents a wetter time than the post-No. 1 dripstone, 
but without appreciable drainage through this part of the cave. 

The characters of bed No. 3 and of its included rock fragments 
and bones strongly suggest that it was deposited by running water, 
torrentially and probably in one short episode. Somewhere a 
single, large flood of water broke into the cave and washed rapidly 
through it, spreading along its length a mass of clay along with 
broken bits of dripstone and of projections from the limestone 
country rock tom off in the flood. The bones of many peccaries, 
certainly dozens of them and perhaps hundreds, along with those 
of a few other animals, came in with the flood and were spread out 
in the sedimentary mass. It seems highly probable that these 
remains had not previously been in this part, at least, of the cave 
and that they were tumbled along in the depositing torrent. 

Thus far the interpretation, without being certain, does seem 
reasonably to follow from the stratigraphic evidence. The still 
more interesting problem of how the bones were accumulated in 
tlie first place and how they came to be washed into the cave (or 
into this part of it) cannot be sturely solved and discussion becomes 
speculative. It is possible, at least, that the bones were originally 
in a fissure, where the animals were trapped. Such accumulation 
of remains of Pleistocene animals, including Platygonus, are known 
at various places in limestone regions. The clay and bone con¬ 
tents of the fissure may then have been suddenly washed or 
flushed into the cave. The mechanics of this event are still more 
speculative, but one possibility is that the fissure clay sealed an 
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earlier natural passage from the fissure into the cave, that stand¬ 
ing water accumulated above the seal, and that the pressure of 
this water plus solution in the limestone suddenly broke the seal 
and let the water drain torrentially into the cave, carrying the 
fissure filling with it. Even if this speculation is correct, the 
chances of locating the original fissure and checking the hy¬ 
pothesis are extremely slight, because almost the whole surrounding 
region has been built up or paved. 

After deposition of bed No. 3, whether or not it occurred as 
postulated, there was another quiescent period in the cave. The 
floor, now on top of bed No. 3 and in most places within about 2 
feet of the ceiling, was only moderately irregular and held only 
scattered puddles rather than pools as did the floor at the top of 
bed No. 1. Some dripstone accumulated, but it was thin and 
localized and apparently dripping was not widespread in the cave. 
Finally another thin layer of dirt was washed in and covered this 
floor, filling the cave nearly, in places quite, to the ceiling. The 
extraordinary thing about the present condition of this layer is 
that it all seems to have been reworked and aerated and that what 
can hardly be interpreted as anything but burrows were driven 
down from it into the underl 3 dng deposits. 

The probable agent of this activity is represented by remains in 
bed No. 4: Geomys bursariiis, the pocket gopher that still lives 
around St. Louis. It is highly improbable that pocket gophers 
colonized the cave, even though the evidence of extensive work by 
them there seems inescapable and even though a practicable near¬ 
by entrance, now lost, may have existed. There cannot have been 
suitable food for the gophers in the cave, and it certainly is not 
likely that they would voluntarily have worked so extensively at 
any great distance from a food supply. A possibility is that 
gophers were repeatedly trapped in the cave and that each worked 
energetically, instinctively seeking food in the cave earth, before 
it starved to death 

I'-AUNAL LISTvS, CORRETATION 

The following forms, further data on which are given in the suc¬ 
ceeding section of this paper, occur in the compact, older, bone¬ 
bearing bed. No. 3 of the preceding discussion: 

Dasypiis bell ns, extinct armadillo 

Mamiota moimx hesii, extinct (subspecies of) woodchuck 

Castor canadensi ?, American beaver 
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Erethizon dorsatiim, Canada iJorcu})ine 
Cams sp., large wolf (povssibly an extinct fonn) 

IJysiis americanus, black bear 

Procyon lotor, raccoon 

Flatygoniis com press us, extinct peccary 

(A few scraps of iindctcnnincd chelonians also occur.) 

Of the seven species positively identified, two are extinct and 
are characteristic of the Pleistocene, although they may also be 
postglacial in some occurrences. Five species have lived in this 
general region into historic times. All of these are known from the 
Pleistocene as well as the Recent. One is represented by an ex¬ 
tinct subspecies (or temporal race), and some of the others 
might also prove to be slightly different from the living subspecies 
of the region if more reliable comparisons could be made. 

In itself the fauna is not conclusive as to age, but it suggests 
late Pleistocene or early Recent. The presence of Dasypus, its 
most northern known occurrence, may indicate a climate some¬ 
what warmer than at present, but the difference need not have 
been great and the other forms present are not particularly sug¬ 
gestive of a very warm climate. There is at least some probability 
that the fauna was interglacial (in that case perhaps the last inter¬ 
glacial epoch) or postglacial (in that case clearly very early post¬ 
glacial). In faunal type it is what is usually denominated a late 
Pleistocene fauna, although it is now known that such faunas also 
occurred in times post-Pleistocene by some other standards. 

The presence of a well-marked disconformity and of dripstone 
above the bed containing these remains is consistent with antiq¬ 
uity, from the point of view of the Recent, but docs not neces¬ 
sarily place the bed in frankly Pleistocene time. The episodes of 
deposition in the cave might conceivably lend themselves to more 
precise physiographic dating by tying in with regional study of 
Pleistocene and Recent climate and events, l)ut I am unable to 
suggest such correlation at present. The paleontological value of 
precise stratigraphic dating would be limited by the fact that this 
is not the original site of accumulation of the bones and that the 
latter may be appreciably older than the bed in which they occur. 

The more superficial, loose earth deposit (bed No. 4) above the 
(nominally) Pleistocene fossil deposit (No. 3) contains the follow¬ 
ing forms, which are not discussed in the later pages of this paper: 

Blarina brevicauda, short-tailed shrew; one mandibular ramus in our collection 
(A.M.N.H. No. 45745) 
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Procyon lotor, raccoon; one mandibular ramus (A.M.N.H. No. 45737) 

Tamias striatiis, chipmunk; two mandibular rami and a premaxillary (A M. 
N.H. No. 45744) 

Geoniys bitrsarius, pocket gopher; parts of two skulls, five mandibular rami, 
odd teeth, partial skeletons, etc. (A.M.N.H. No. 45743) 

There are also numerous fragmentary skeletal elements which 
seem, for the most part, to belong to the forms listed above on the 
basis of jaws. There are also some chelonian bones, and frag¬ 
mentary snail shells, not identified, are locally abundant. The 
mammals listed above are all Recent species of this region and 
show no evident differences from forms presumably common at 
this site before it was overgrown by the city. We also found at 
this level one mandibular ramus (A.M.N.H. No. 45739) indis¬ 
tinguishable from Marmota monax hessi, but its preservation is 
somewhat different and it was probably derived from the under¬ 
lying clay. With this exception the fauna is consistent with fully 
Recent age. The development of dripstone above the layer sug¬ 
gests some historical, but not necessarily geological, antiquity. 
It is, in any event, definitely younger than the Playtgonus-heaxing 
bed and evidently belongs geologically to the Recent epoch. 

DKvSCRIPTIONvS OF FOSSILS FROM BED NUMBER 3 
ORDER EDENTATA CUVIER, 1798 
FAMILY DASYPODIDAE BONAPARTE, 1838 

DASYPUS LINNAEUS, 1758 
Dasypus bellus (Simpson, 1929) 

Tatu belliii Simpson, 1029, p. 579. 

This .species is represented by six movable band scutes, com¬ 
plete or nearly so, two fragments of similar scutes, a complete 
caudal scute, and a well-preserved astragalus, all grouped under 
A.M.N.H. No. 45740. These remains represent a very large 
Dasypus, and are not essentially different from the t 3 ipe and 
original hypodigm of ‘"Tain" bellus^ from the Pleistocene of 
Florida. The .scutes .seem to run slightly larger than the average 
for the Florida material. The astragalus, on the other hand, is 
slightly smaller and more lightly built than the one astragalus 

1 The change from Tatu to Dasypus is noinenclatural only. When I wrote in 1929 
it was believed that the correct name for the peba or nine-banded armadillos was 
Tatu, but the type of Dasypus is now fixed as belonging in that group and Dasypus is 
a prior name. 
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known from Florida. (The legend of Simpson, 1929, fig. 8, is in¬ 
correct; the Florida astragalus is there shown Vs, not Vs, natural 
size.) 

As far as I know, this is the most northern known record for an 
armadillo, recent or fossil. 

ORDER RODENTIA BOWDICH, 1821 
FAMILY SCIURIDAE GRAY, 1821 
MARMOTA BLUMENBACH, 1779 
Marmota monax (Linnaeus, 1758) 

Marmota monax hessi/ new subspecies 

Type: A.M.N.H. No. 45738, nearly complete skull, without teeth except 
base of right incisor. 

Hypodigm; Type and A.M.N.H. No. 45740, two mandibular rami without 
cheek teeth 

Horizon and Locality: Pleistocene, doubtfully sub-Recenl, Cherokee 
Cave, St Louis, Missouri. 

Diagnosis: A Marmota monax with skull and jaws near the upper limit for 
that species in all dimensions and above the recorded size of recent specimens 
in postpalatal length, zygomatic breadth, and length P^M^. As large as a 
robust M. cahgata, but not a member of that specific group. Strong, high, long, 
single sagittal crest present in the type. Tooth rows divergent anteriorly. 
Z 3 'gomata unusualh' broad and heavy. 

From its size this might be taken for a hoary marmot rather 
than a woodchuck, an identification that would have considerable 
interest in view of the locality. There is, however, no doubt that 
it belongs in the Af. monax and not the AI. caligata group. The AI. 
flaviventris group does not come into serious consideration. The 
interorbital region is broad and the postorbital processes arc at 
right angles to the long axis of the skull, not inclined posteriorly. 
The nasals are wider than the premaxillaries posteriorly. The 
basioccipital is marked by low ridges converging towards the fora¬ 
men magnum. The palate is abruptly truncated posteriorly. The 
interpterygoid fossa is wide. The palatal foramina are narrow 
anteriorly. These are diagnostic characters of M. monax as given 
by Howell (1915) and confirmed on a large American Museum 
series of that species. A character not given by Howell and vari¬ 
able and intergrading in the species groups but still suggestive is 

^ For Mr. Lee Hess, in recognition of his discovery of this faunule and his assist 
ance in its collection. 
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5 Mamota monax he^si, new vsubsj)ccics. Type, A.M.N.H. No. 
1o73S, skull. A. Dorsal view. B Right lateral view. C. Palatal view. 
Two-thirds natural size. 

that in M. monax the nasals usually project posteriorly into the 
frontals and have straight, parallel, anteroposterior sutures against 
the latter. This character also is shared by the fossil. 

The only determinable characters of the fossil not in accord 
with Howeirs definition of M. monax are the strong development 
of the sagittal crest and the (moderate) divergence of the tooth 
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rows anteriorly. M. monax does frequently develop a sagittal 
crest, although I have not seen a specimen with this quite as 
strong as in the fossil. This is, in any case, to a large extent a func¬ 
tion of age and size of skull. An old M. monax as large as M. 
caligata might be expected to have as strong a crest as the latter, 
and such is the condition of the fossil. Tooth rows as divergent as 
in our fossil do sometimes occur in If. monax as an individual or 
perhaps local population character. 

The fossil thus clearly belongs near M. monax and probably 
should be placed in that species. It is, nevertheless, outside the 
observed range of recent ilf. monax as given by Howell (1916) 
from large series of specimens or as seen in series in the American 
Museum. Although the recent samples are too heterogeneous in 
origin and the fossil sample is too small for statistical comparison, 
there is little doubt that a valid difference exists on a subspecific 
level at least. The existence of a robust Pleistocene subspecies or 
temporal race of a Recent species is a common phenomenon. 
Table 1 gives some comparisons with Howell’s figures for M. 


TABLE 1 

Skull Measurements in Millimeters of Marmoia monax hessi and M. m. monax 



Type, 

M. monax 
hessi 

71/. monax 

monax 

after Howell 
(N = 10) 

Condylobasal length 

102.1 

90.4-102 5 

Palatal length 

(){).2 

53 4-59.5 

Postpalatal length 

39.7 

32.0-37.8 

Zygomatic breadth 

ca. 72 

59 5-07.3 

Breadth across inastoids 

at. 49 

42.9 50.2 

Least interorbital breadth 

29.3 

23.5 29 

Breadth of rostrum 

23.4 

19.5-23.7 

Maxillary tooth row (alveoli) 

23.5 

20.5-21.9 


monax monax, which is the largest Recent subspecies and the one 
that now occurs in this region. Our largest specimen of this sub¬ 
species is within the ranges given by Howell. 

As far as I know, the only Pleistocene American possible mem¬ 
ber of the M. monax group to which a distinctive name has pre¬ 
viously been apphed is “Stereodectes tortus” Cope, 1869. This was 
based on an upper incisor, which is not well identifiable and may 
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represent a Recent form. The name is, in any case, essentially a 
nomen vaniim, and comparison with ill. monax hessi would be 
neither necessary nor profitable. 

There is, unfortunately, some question as to the exact level in 
the cave of the type skull of this subspecies. It was found by 
workmen after we left St. Louis, and its color is dark brown, unlike 
the cream or yellow with black stains usual for bones in bed No. 3. 
There is, however, one Platygonus jaw closely similar in color and 
preservation, and the bones from the top layer. No. 4, are not 
brown. We also found certainly in bed No. 3 right and left man¬ 
dibular rami (A.M.N.H. No. 45740) of an unusually robust 
Marmota, with tooth series longer than in Recent M. monax and 
of the right size to occlude with the skull of M. monax hessi, to 
which subspecies these mandibles of known horizon may be re¬ 
ferred. A closely similar, equally robust ramus (A.M.N.H. No. 
45730) was also found in bed No. 4, above the clay with Platy- 
goniis. Its preservation is more like that of the bones in the older 
clay than like the other bones found at this upper level, which 
look distinctly more recent. It is thus probable that this robust 
Marmota jaw was actually derived from the top of the PJatygonus- 
bearing clay and reworked into the younger deposit. 

FAMILY CASTORIDAE GRAY, 1821 
CASTOR LINNAEUS, 1758 
Castor canadensis Kuhl, 1820 

A beaver, within the range of the common living species, is rep¬ 
resented by a left lower jaw with the incisor and Mi-a (A.M.N.H. 
No. -15741), and by a few otln r fragments. 

F'AMILY ERETHIZONTIDAE THOMAS, 1897 
ERETHIZON CUVIER, 1822 
Erethizon dorsatum (Linnaeus, 1758) 

Right and left mandibular rami, with left P 4 -M 3 and right 
M 2-3 (A.M.N.H. No. 45742), were found separately but appar¬ 
ently belonged to a single individual. They are somewhat above 
average size for the Recent Canada porcupine but are within its 
range in all respects. 
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ORDER CARNIVORA BOWDICH, 1821 
FAMILY CANIDAE GRAY, 1821 
CANIS LINNAEUS, 1768 

A very large wolf is represented by numerous foot bones, es¬ 
pecially eight complete metapodials, and other fragments, but no 
teeth. At least two individuals are represented. Adequate series 
of foot bones of recent wolves have not been available for com¬ 
parison, but two specimens of the large, so-called Canis occiden- 

TABLE 2 


Measurements in Millimeters of Metapodials in Pleistocene Wolf from 
St. Louis and a Large Recent Timber Wolf 



Pleistocene 
A.M.N.H. No. 45732 

Recent 

A M.N.H. No. 98230 

MC“ II 



v> 

98.5 

93 

w 

12.1 

10.0 

W/L 

.12 

.11 

MC IV 



L 

101.4 

104 

W 

10.8 

9.0 

W/L 

.11 

.11 

MC V 



L 

99.5 94 6 * 

101 

W 

14.5 13.6 

10.9 

W/L 

.15 .14 i 

11 

MT'^ II 



L 

111.9 103 9 

101 

W 

13 0 12.3 

10.0 

W/L 

.11 12 

10 

MT IV 



L 

126. () 

115 

W 

12 5 

10.0 

W/L 

.10 

.00 

MT V 



L 

101.6 

100 

W 

12.9 

9.3 

W/L 

.13 

09 


MC, metacarpal. 

^ L, maximum length, which is approximate only for the recent species, the bones 
of which are articulated. 

® W, maximum diameter at the middle of the shaft. 

^ MT, metatarsal 
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talis^ have most of the metapodials and phalanges shorter and 
more slender than this fossil form. Published data on foot bones 
of the Pleistocene wolves are also inadequate for sufficient com¬ 
parison or exact identification of these fossils, but the foot bones 
of our two skeletons of Canis dims from Rancho La Brea, as well 
as those described in the literature on that form, are decidedly 
smaller than the St. Louis fossils. 

I have been unable to find any record of a wolf with feet quite 
as heavy as these fossils, but very little attention has been paid to 
foot bones in this group and it remains possible that some form 
known from teeth or from small variants did have feet that reach 
this size. As shown in table 2, an exceptionally robust recent 
specimen does have the fourth and fifth metacarpals and the fifth 
metatarsal slightly longer than in the fossils and the fourth 
metacarpal is about as stout, although the other three compared 
metapodials are shorter than in the fossil and all but one of the six 
compared are more slender. Possible differences of proportions 
suggested by the inconsistencies cannot be emphasized strongly 
because the fossil bones are not individually associated. The 
comparison shows that the fossils could belong to remarkably ro¬ 
bust representatives of the Recent group. There is, nevertheless, 
a distinct pos.sibility that they represent a large extinct form. 

FAMILY TTRSIDAE GRAY. 1826 
URSUS LINNAEUS, 1758 
Ursus americanus Pallas, 1780 

'I'he collection include.s part of a right mandibular ramus with 
M.i and alveoli for the other cheek teeth and the canine (A.M.N.H. 
No. ■15729), a loose Ms of a different individual (A.M.N.H. No. 
45780), and a loose lower canine (A.M.N.H. No. 45731), all of 
which are referred tentatively to Ursus americanus. The lower 
jaw has only a (lattened or slightly concave area in place of the 
distinct anterior masseteric fossa of Tremarcios or the extinct 
arctotheres, and it is more slender than in any adult Ursus hor- 
rihilis in our collection. It can be closely matched among recent 
specimens of U. americanus. Ms and (as seen by their alveoli) the 
other cheek teeth are, however, considerably larger than is usual 

^ In a modern, genetically vali 1 taxonomic system this group would probably be¬ 
come a subspecies, perhaps of Canis mexicamis, as has been suggested by Anthony, 
or perhaps of a paii-Holarctic species Canis lupus 



18 


AMERICAN MUSEUM NOVITATES 


NO. 1408 


in U. americanus. Ms of this lower jaw measures 16.7 mm. in 
length and 12.3 mm. in width. The loose Ms is larger still: 19.6 
by 14.6 mm. 

At first sight it seems improbable that these two teeth could be¬ 
long to the same species or that either one could belong to the 
living species of black bears. There are, however, Recent black 
bears in our collection that have Ms as large as the larger of the 
fossil teeth, although most of them have Ms smaller than the 
smaller fossil. These very large Recent black bears also have ex¬ 
ceptionally heavy jaws, heavier than the fossil jaw, and the latter 
cannot be precisely matched in our Recent series. U. americanus 
is extraordinarily variable in depth of jaw and size (also shape) of 
Ms, and the several characters of the fossils are, separately, within 
the demonstrated range for the Recent animals. Their being 
near the apparent limits of that range for size of Ms and the un¬ 
usual combination of robust teeth and slender jaw might indicate 
a distinction around the subspecific level, but there is no firm 
basis for this at present. 

By reasonable and modern criteria for species as genetically in¬ 
tergrading populations, there are only three living species of bears 
in North America: Ursus americanus, the black bears and their 
various phases of other colors; Ursus horribilis, the grizzly bears 
and the big northern brown bears; and Urstis maritimus, the 
polar bear. The first two of these species apparently show con¬ 
siderable differentiation at or below the subspecific level, but the 
true nature of this differentiation and the ranges of subspecies 
really definable in terms of populations rather than of individual 
variations are not at present established. It is not likely that the 
many “species” recognized by Merriam correspond with recog¬ 
nizable subspecies or make any real contribution to an under¬ 
standing of these groups. Pending a more realistic restudy of 
these problems, there is no good way of evaluating apparent 
peculiarities of fossil black bears, and the present specimens can 
only be recorded as belonging somewhere in a general U. ameri¬ 
canus Pleistocene-Recent complex. 

FAMILY PROCYONIDAE BONAPARTE, 1850 
PROCYON STORR, 1780 
Procyon lotor (Linnaeus, 1758) 

Partial upper and lower jaws (one of each; A.M.N.H. Nos. 
45736 and 45735) from bed No. 3 are within the range of variation 
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of this modern species. There is also a nearly complete skull 
(A.M.N.H. No. 45733), of unknown level but probably from bed 
No. 3, which likewise represents a robust raccoon, within the 
range of Procyon lotor and confidently referred to that species. It 
is above the average size of the Recent specimens used for com¬ 
parison, but Recent raccoons do reach its size and it is in any 
event common for Pleistocene populations to average slightly 
larger than Recent populations of the same species. The basal 
length of this skull is 1()5 Va mm . 

This species also occurs in the superficial bed (No. 4) above the 
Platygonus-h(iSxm.g clay (No. 3) as noted above, and we also have 
a lower jaw of unknown level (A.M.N.H. No. 45734) found by 
workmen before our visit to the cave. 

ORDER ARTIODACTYLA OWEN, 1848 
FAMILY TAYASSUIDAE PALMER, 1897 
PLATYGONUS LECONTE, 1848 

Platigoiiiis LeConte, 1848a, p. 108; Peterson, 1914, p. 114. [Original 
spelling cvidciilly a misprint, although adopted by Peterson.] 

Platygnniis LeConte, 1848b, p. 2.58; and almost all later authors, see standard 
bibliographies. 

Ilyops LeConte, lSI8a, p. 104; = Platygonus, Leidy, 1857, p. 100. 

Eiichoerus Leidy, 185.'}, p. 840; = Platygonus, Leidy, 1857, p. 100. 

Coyamclla D uoes, 1887, p. 1G. [First published as an acknowledged synonym 
of Platygonus.] 

The bulk of the present collection belongs to this genus and to 
its commonest species, P. compresstts. The genus and species 
arc so well known and have already been discussed so volumi¬ 
nously in print that extended descriptions would be superfluous. 
The ojiporlunity is taken, however, to present some new data on 
variation and to summarize some other points of interest on which 
new light is thrown by this collection. 

Platygonus is a characteristic member of the various Blancan 
faunas. (vSee Collicrt, l<)3cS; Cope, 1893; Gazin, 1938; Gidley, 
1903; Hibbard, 1937, 1941; J. R. Schultz, 1937.) Reports of the 
genus from prc-Blancan horizons are dubious or probably incor¬ 
rect. The Blancan species seem to be distinct from those of later 
ages, but they are still inadequately understood. The genus also 
occurs in South America from the Chapadmalalan to the sub- 
Recent (Rusconi, 1930). This is one of the items of evidence that 
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place the Chapadmalalan as Blancan, at earliest, in age.^ The 
various South American species are mostly based on inadequate 
materials and of doubtful status, although P. carlesi Rusconi, 
1930, is based on a good skull. 

In post-Blancan, frankly Pleistocene beds in North America 
Platygonus is a rather common fossil and evidently ranged over the 
whole of what is now the United States and also in Mexico. Al¬ 
though it may be quite absent or rare in some otherwise rich 
Pleistocene faunules, when it does occur in a faunule, it is likely 
to be abundant or even to constitute the bulk of the material, as 
it does in the faunule here described. This suggests the probabil¬ 
ity that the animals, like their living relatives, favored widespread 
or recurrent but more or less local ecological conditions and were 
gregarious. Aside from burial of a few strays, preservation ensued 
when a whole group of them was overtaken by catastrophe (for 
example, the group found by Williston in Kansas; see Williston, 
1894b) or when a fissure or other trap happened to occur in their 
favored local range and took repeated toll of the herds (for 
example, Gidley and Gazin, 1938, and probably the occurrence 
here discussed). 

The great majority of North American Pleistocene Platygonus 
seem to belong to a single, highly variable species, P. compressus, 
some notes on which are given below. There are, however, three 
other proposed species, all of which seem to be distinct from P. 
compressus but which remain of quite doubtful status and possible 
synonymy among themselves: P. vetus Leidy, 1882, P. alemanii 
Dug^s, 1887, and P. cumberlandensis Gidley, 1920 (with its 
synonym P. interniedius Gidley, 1920; see Gidley and Gazin, 
1938). P. vetus was based on upper and lower jaw fragments from 
Pennsylvania. A few still less perfect specimen.s have lieen re¬ 
ferred, but the specific characters of the skull and dentition as a 
whole have never been established. P. al&manii was based on a 
partial palate and lower jaw from Guanajuato, Mexico. Leidy 
(1889) was inclined to consider this synonymous with P. vetus. 

^ Thus Rusconi, who considered the Chapadmalalan as middle Pliocene but who 
implied that its peccaries arc probably post-Blancan, was forced to list the suppos¬ 
edly ancestral Blancan P. bicalcaratus as if it were from the Mio-Pliocene transition 
(Rusconi, 1930, fig. 30, p. 208). In more recent studies it is universally agreed that 
the Blancan belongs a whole epoch later, on the Plio-Plelstocene transition. Dispute 
as to whether to call it latest Pliocene or earliest Pleistocene is purely formal and does 
not concern its relative position in the sequence, which now cannot even by formal 
and verbal arguments be considered as early as middle Pliocene. 
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Most Other students have tentatively kept the two separate, but 
without particular investigation of the possible synonymy. Re¬ 
cently Skinner (1942) has referred to P. alemanii four good skulls 
and some other material from Arizona, but he was unable to make 
the comparisons that would have tested their pertinence to P. 
alemanii and their distinction from P. compressus. P. cumber- 
landensis seems to be distinct from P. compressus and from Skin¬ 
ner’s referred P. alemanii, but possible synonymy with either or 
both of P. vetus and typical P. alemanii does not seem wholly ex¬ 
cluded by the published comparisons. 

There is little question as to the generic synonymy given above, 
which omits one or two possible synonyms described from South 
America. Ilyops and Euchoerus date from early discoveries when 
the genus was poorly known, and their separation was early cor¬ 
rected by Leidy (1S57 and subsequently). In 1857 Leidy was in¬ 
clined to equate both these names and also Platygonus with 
“DicotyJes” (= Tayassu). He subsequently recognized that 
Platygonus is quite distinct from the living genus (e.g., Leidy, 
18()9), and this has been abundantly confirmed and accepted by 
all later authors. Dug^s (1887) stated that he had placed the 
Mexican form in a new genus Coyametla until Cope pointed out 
its pertinence to Platygonus. As far as I can find, Dug^s had not 
previously published Coyametla, and it appeared only as a still¬ 
born synonym, so acknowledged by its author. 

Leidy also considered the genus Protochoerus LeConte, 1848, as 
a synonym of Platygonus, and on his authority it has usually been 
so listed by subsequent students. I have not restudied the very 
fragmentary type specimens, but from what published data there 
are, it docs not seem certain that the type species, Protochoerus 
prismaticus LeConte, 1848, belongs to Platygonus. It may be pref¬ 
erable to ignore possible synonymy with this or some other group 
of peccaries and to maintain that Protochoerus is a nomen vanum, 
that is, a hollow name attached to an unrecognizable genus. 

Platygonus compressus LeConte, 1848 

PUitigonns compressus LcConte, 1848a, p. 103. [“Platigonits’’ probably a 
mi.sprinl ] 

Plalygovm compressus, LeConte, 1848b, p. 258; Leidy, 1853, p. 2.34, 18.37, 
p. 100,1809, p 383. 

Dicotyles compressjts, Leidy, 1857, p. 100. 

Hyops depressifrons LeConte, 1848a, p. 104, = Platygonus compressus, 

Ivcidy, 1857, p 100. 
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Dicotyles depressifrons, LeConte, 1852a, p. 3; Leidy, 1853, p. 330; = Platy- 
goniis compressus, Leidy, 1857, p 100. 

Dicotyles costatus LbConte, 1852b, p. 5; Leidy, 1853, p. 331; = Platygonus 
compressus, Leidy, 1857, p. 100. 

Euchoerus macrops Leidy, 1853, p. 3*40; = Platygonus compressus, Leidy, 

1857, p. 100. 

Protochoerus macrops, Leidy, 1857, p. 100; = Platygonus compressus, Leidy, 
1857, p. 100. 

Platygonus leptorh in us Williston, lS94a, p. 1(34, 189 lb, p. 27; = Platygonus 
compressus, Wagner, 1903, p. 7tS0. 

Platigonus leptorliinus, Peterson, 1914, p. 114. 

Platygonus setiger Hay, 1920, p. 84. 

Platygonus francisi Hay, 1927, p. 299. 

History and Synonymy 

This was one of the earlier American fossil mammals to be found 
and (approximately) identified, although it was nearly 51) years 
before the original discovery made its way into print. An ex¬ 
cellent skull was obtained in 1804 or early in lcS()5 by Dr. Samuel 
Brown of Lexington from a cave in Kentucky. Brown forwarded 
it in November, 1805, to the American Philosophical Society. 
At the meeting of January 17, 180(), Dr. Caspar Wislar, who may 
properly be designated as the first American vertebrate paleon¬ 
tologist, correctly reported to the Society that the skull belonged 
to a peccary. (See Simpson, 1042.) It was not, however, until 
1853 that a description of the skull was published by Leidy. In 
the meantime LeConte had named Platygonus compressus and its 
synonym Ilyops depressifrons from much more fragmentary ma¬ 
terials found in a fissure near Galena, Illinois, as well as another 
probable synonym, Dicotyles costatiis, from still more fragmentary 
material (an isolated lower canine) from Benton County, Mis¬ 
souri. 

In his memoir of 1(S53, Leidy recognized all of LeConte’s species 
as distinct and placed the Kentucky skull in a new genus and 
species, Euchoerus macrops. He later made a study of variation in 
peccaries and, reaching an understanding of specific scope better 
than that of too many of his successors, concluded that his and 
LeConte’s supposed genera and species were all variants of a 
single species (Leidy, 1857). ''Euchoerus macrops'' was thus re¬ 
duced to synonymy with Platygonus compressus. Ever since 1857 
the Kentucky skull has been used as a standard of comparison for 
the latter species in place of the much less perfect or diagnostic 
types and has, indeed, become a sort of informal neotype. Leidy 
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finally (1889) also described and figured another skull (associated 
with an undescribed skeleton) which was one of a series found near 
Rochester, New York, and sold by Henry A. Ward. 

The most complete knowledge of the genus, and probably also 
of the species, has, however, been based on nine articulated 
skeletons found together near Goodland, Kansas, and described 
especially by Williston (1894b), with additional comments by 
Peterson (1914) and others. Williston showed that the skulls of 



Fig. 7. Platygonus compressus. Contrast of age characters in skulls from 
Cherokee Cave, St. Louis. A. A.M.N.H. No. 45702, young skull. B. A.M. 
N.H. No. 45703, senile skull. Right lateral views. One-third natural size. 


these individuals have numerous (but minor) differences of detail 
from those referred by Leidy to Platygonus compressus. Williston 
confessed his inability to decide whether his specimens represented 
a different species, but he proposed to call them Platygonus lepto- 
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rhinus pending more extended comparison of all known material 
of the genus. Wagner (1903) considered P. leptorhinus a synonym 
of P. compressus, but Peterson (1914) kept them separate, de- 




ViCr, 8 . Plaiygon us com press ns. Contrast of age characters in lower jaws from 
Cherokee Cave, vSL Louis. A. A.M.N.H. No. -157^17. Left lower jaw, neonate, 
with do and dni^, both unworn, and alveoli for dm 2 - 3 . B. A.M.N.H. No. 
15722. Right lower jaw. Deciduous and i)ennanent canines both functioning. 
Duism in j)laee, Mj erupted but unworn, M 2-3 not erupted. C. A.M.N.H. 
No, 45720, Left lower jaw. Deciduous canine recently lost, permanent canine 
fxinctioning but not fully protruded. Dm 2-4 all well woni, Mi beginning to 
wear, M 2 erupting. 1). A.M.N.H. No. 45719. Right lower jaw. Permanent 
canine well protruded. Deciduous premolars lost, P 3-4 erupting, Mi beginning 
to wear, M 2 erupted but unworn. All lateral views, one-third natural size. 

pending still on minor deviation from Leidy's figures of the re¬ 
ferred Kentucky skull. The present material, together with the 
availability of one of Williston’s syntypes for direct comparison, 
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permits further consideration of this point, which is discussed be¬ 
low with the conclusion that P. leptorhinus is based on a local 
population of P. compressus. 



9. Platy(^()fiiis i(mipres6Hi>. Continuation from rn»ure 8 of age scries 
of lower jaws A. A M N II No.-loTM Left lower jaw. Mi slij^hlly worn, 
M 2 in place hut unworn, M 3 cruptinj^. (Nearly same age as A.M N.II. No. 
45719, fig. <SD.) B. A M.N.H. No. 45724. Left lower jaw. All permanent 
teeth in place, M 3 slightly worn. Fully adult. C. A.M.N.H. No. 45727. 
Right lower jaw Mi w^om to roots, Mj-a well worn. Senile. All lateral views, 
one-third natural size 

Hay’s proposals of two additional species were based on inade¬ 
quate materials without suflficient comparison of previous speci¬ 
mens or proper consideration of variation in the established 
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species. The type of P. setiger is the isolated root of a lower canine. 
It is slightly larger than any specimen in the St. Louis collection 
and is not precisely like any of them but could readily be a robust 
variant of the same species. Such material is not, in fact, specif¬ 
ically characteristic, and it seems justified to get rid of this ill- 
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I'K. 10 PlalysiOiiiis (onipieistn Morpholo>>Kal variation in isolated teeth 
from Cherokee CaM‘, St Louis Top row, Pj Second row, two left Tmurcs, 
P' Sei’ond row, two rii>lit linures P‘ Third row, M’. Bottom row, M,, 
All erown views, ii.itural si/e 

founded name by placing it in the synonymy of P. compressus. P. 
franc is i has a somewhat better but still inadequate type, consisting 
of fragments of a lower jaw with Ma-a- The only possibly signif¬ 
icant character in Hay’s description, measurements, and figures 
seems to be the keel on the lower surface on the symphysis, which 
is less sharp in his specimen than is usual in specimens previously 
referred to P. compressus. This character is not known in the 
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actual type of P. compressus, and if it were really indicative of 
specific distinction, then P. compressus would become indeter¬ 
minate. I see, however, no present reason to conclude that this 
variation does reflect a difference in species, and the simplest 
solution to the problem is to consider P. francisi as another 
synonym of P. compressus. 

Notes on Variation 

The collection includes five skulls, many partial palates and 
jaws, still more numerous isolated teeth, and isolated skeletal 
bones, particularly metapodials. The conditions of occurrence do 
not guarantee that all these remains are precisely contempora¬ 
neous, but there is no internal evidence that more than one sort of 
peccary is present, and it is a probable inference that the whole 
collection is a sample of a single population. A study has been 
made of variation in the series as a whole, and some data in con¬ 
venient form are here presented for the parts most likely to be of 
use in comparative studies: the teeth and the metapodials. 

The basic tooth pattern is well fixed and relatively invariable 
as regards the main cusps and their relationships. There is, how¬ 
ever, great variation in size, proportions, and many structural de¬ 
tails affecting minor crests, cingula, and heels. One or two of the 
teeth seem to represent malformations, but even within the 
apparently normal range such structures as, for instance, the heel 
of Ms or M® show marked differences in size and in the number and 
arrangement of cuspules. Extended descriptions are not pre¬ 
sented here, but the accompanying figures (fig. 10) give an idea 
of the extent and nature of morphological variation. 

Statistical data on the cheek teeth are given in tables 3--5 and 
figures 11-13. The following abbreviations arc used: 

N = iiuinber of measurements included 

OR = observed range 

SR = span of standard range (see Simpson, 1911) 

M = mean 

(T = standard deviation 

V = coefficient of variation 

L = maximum length between planes tangential to the ends of the enameled 
crown and at right angles to the long axis of the tooth series 

L, = length (as above) measured on teeth in series in the jaw 

Lo = length (as above) measured on isolated teeth 

W = maximum width between vertical planes tangential to the sides of the 
enameled crown and parallel to the long axis of the tooth series, 
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with the tooth oriented (in the jaw or as if it were) with the tooth 
series horizontal 

Wa = width (as above) aeross anterior lobe 

Wm = width (as above) across median lobe (on dm 4 only) 

W,, = width (as above) across posterior lobe (not counting the posterior 
cingulum or minor third lobe of M,) 

TABLE 3 


Statistical Data on Permanent Upper Cheek Teeth op 
Platygoniis compressus from St. Louis 



N 

OR 

SR 

M 

cr 

V 

p2 













L 

7 

9.1-10.7 

3.34 

9.81 


.20 

.52 

=b 

.14 

5.27 

=±z 

1.4 

W 

7 

9.3-10.1 

1 70 

9.76 


10 

.27 

=b 

07 

2.78 

d= 

.74 

p3 













L 

12 

9.5-11.3 

3.25 

10 43 

=b 

.14 

.50 

ds 

.10 

4.82 

=b 

.98 

W 

12 

10 4-12 1 

2.77 

11.49 

■d= 

.12 

.43 

d= 

.09 

3.72 

ds 

.76 

p4 













L 

21 

9.3-12.7 

5.31 

10.78 


.18 

.82 

sb 

.13 

7.59 

d= 

1.2 

W 

21 

12.3-14 8 

4.30 

13 25 

=h 

.14 

.66 

db 

.10 

5.01 

db 

77 

Ml 













Li 

19 

12.9-15.2 

4 74 

14.08 

sb 

16 

.73 

d: 

.12 

5.19 

=b 

.84 

Lo 

10 

13.3-15.4 

4.94 

14.23 


.24 

.76 

=b 

.17 

5 35 

d= 

1.2 

Wa 

29 

11.9-10.0 

5.91 

13.57 

=b 

.17 

.91 

=b 

.12 

6.72 

dd 

.88 

Wp 

29 

11.0-15.2 

5.85 

13 50 


17 

.90 

d= 

.12 

6.69 

d= 

.88 

M2 




1 









L, 

17 

14.8-18.2 

0 27 

10.71 

sb 

.23 

.97 

db 

.17 

5.79 

d= 

.99 

Lo 

17 

15.1-19.3 

0,40 

17.49 

db 

.24 

.99 

ds 

.17 

5.65 

ds 

.97 

Wa 

34 

13.8-17.4 

5.90 

15.59 

=b 

.16 

.92 

db 

.11 

^ 5.90 

=b 

.72 

Wp 

34 

13.0-10.5 

5.70 

15.01 

db 

15 

.88 

db 

.11 

5.86 

dz 

.71 

M3 













Li 

14 

18.2-22.0 

9.40 

20.20 

db 

39 

1.45 

d= 

.27 

7.15 

ds 

1.4 

Lo 

12 

19.0-23.0 

8.23 

21.00 

=b 

,37 

1.27 

d= 

,26 

6.07 

d= 

1.2 

Wa 

20 

11 8-17.9 

0.02 

10.20 


.18 

.93 

=b 

.12 

5.73 

dz 

.80 

Wp 

20 

12.0 10.0 

0.10 

13.70 

=b 

.19 

.95 

db 

.13 

6.94 

db 

.96 


Standard errors are given for M, v, and V. Measurements are all 
in millimeters. 

Measurements of length were kept separate for teeth in series 
and those isolated when the available teeth were numerous enough 
in both groups to warrant separate calculation of statistics. In 
the course of his painstaking measuring, Mr. Altshuler felt that 
the impossibility of closing the calipers on both ends of a tooth in 
series must make such measurements inaccurate and probably 
consistently smaller than length measurements on isolated teeth. 
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This is a matter of general methodological interest, because 
paleontologists have commonly compared measurements of iso¬ 
lated teeth and those in scries indiscriminately. The present work 
seemed to present a test case for judging the extent to which this 
factor may influence such comparisons. The prediction proved to 


TABLE 4 

Statistical Data on Permanent Ix)wer Cheek Teeth of 
Platygonus compressiis from St. Louis 



N 

OR 

SR 

M 

O' 

V 

p-i 







L 

7 

8 0-10.3 

5,02 

8 87 .29 

78 = 1 = .21 

8 75 =*= 2 3 

Wa 

7 

4.9-7 0 

3 90 

6.00 .23 

.00 =t: .10 

9.93 ±27 

Wp 

7 

5.2-8.6 

6.18 

6.70 30 

.95=*= 25 

14.22 ± 3.8 








Li 

14 

9.8-11 3 

2 79 

i().r)(i± 12 

43 =*= .08 

4 08 ± .77 

Lo 

11 

9.7-11.4 

3.30 

10 03 =1= . 15 

.51^.11 

4 80 ± 1.0 

Wa 

25 

7.1-8 5 

2 72 

7.82 ± .08 

.42 =*= .00 

5 37 ± .76 

Wp 

25 

7.8-10,2 

3 67 

8 59 . 11 

.57 =±= .08 

6 00 ± .93 

P 4 







Lx 

15 

10.4-12.1 

3.38 

11.40 =b .13 

52 =*= 10 

4.57 ± .84 

Lo 

10 

11.0-13.8 

4 91 

12 U ± .24 

.76 ± .17 

6.25 ± 1.4 

Wa 

25 

8.7-10 8 

3 53 

9.36 11 

.54 =t .08 

5.80 ± .82 

Wp 

25 

8.9-12.2 

4.99 

9.90 = 1 = .15 

.77 =1= .11 

7.78 ± 1.1 

Ml 







Lx 

15 

13.3-15.0 

3.29 

14,22 ± .13 

.51 .09 

3 57 ± .05 

Lo 

4 

13.3-15.2 

4 78 

13.95 .37 

.74 =*= .20 

5 28 ± 1.9 

Wa 

19 

8.9-10.3 

2 38 

9.48 .08 

.37 =*= .00 

3 88 ± .63 

Wp 

19 

9.7-11.0 

2 33 

10.25 =t .08 

.36 :i= .00 

3.52 ± ,57 

Mo 







Lx 

29 

13.9-18.2 

0 11 

16 61 =t= .18 

.94 .12 

5.68 ± .75 

Lo 

13 

15.0 19.5 

8 10 

10.97 ± .35 

1.26 =*= .25 

7.42 ± 1 5 

Wa 

42 

10.2-13.4 

4.39 

12.06 .10 

.68 :i= .07 

5 62 ± .61 

Wp 

42 

10.4-14.4 

4.70 

12.46 .11 

.73 .08 

5 82 ± .63 

M., 







L, 

18 

21.5-25.3 

5 98 

23.3() ± .22 

.92 .15 

3.95 ± .60 

Lo 

24 

21.2-20.5 

7.39 

23.71 .23 

1.14 = 1 = .16 

4.81 ± .69 

Wa 

43 

12.0-14 0 

3.99 

13.37 = 1 = .09 

.62 =*= .07 

4.61 ± .50 

Wp 

43 

11.8-14.0 

3 97 

12.83 =t= .09 

.61 .07 

4.78 ± ,52 


be justified, for the means of lengths as measured on teeth in series 
are ’smaller than the means of homologous measurements on 
isolated teeth in all but one case (for LP 3 , where the slight differ¬ 
ence is probably due to chance). The consistency of this result 
makes it probably significant, but for each individual dimension 
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the differences are so slight that they would normally be obscured 
by random sampling variation. In no case is the difference in 
means for teeth in and out of series greater than .78 mm. Even in 
this extreme case, the probability of such a difference appearing 
purely by chance (estimated by Student’s t test) in samples of this 
size from the same population is greater than .02. In all the other 
instances the probability is greater than .05, and the difference 


TABLE 5 

vStatistical Data on Deciduous Cheek Teeth of 
Platygonus compressus from St. Louis 



N 

OR 

SR 

M 

cr 

V 

chiia 







L 

2 

8 1-8.4 

— 

8.25 

— 

__ 

W 

2 

4 9-5.1 

— 

5.0 

— 

— 

dm a 







L 

4 

9.2-1(1.f) 

— 

9 73 

— 

— 

W 

4 

i)Jy-7A 

— 

6.80 

— 

— 

dm* 







L 

7 

17.0-18.1 

2 20 

17.51 .13 

.34 ± .09 

1.94 =fc .52 

Wa 

7 

7.«-« H 

2.29 

8 34 13 

.35 .10 

4.24 1.1 

Wm 

7 

7.2-8.0 

3 08 

7.69 ± .18 

.48 .12 

6.19 1.7 

Wp 

7 

8 8-9.3 

96 

8 97 ± .06 

. 148 =fc 04 

1.66 .44 

dm2 







L 

5 

8 0-9.5 

- 

9 14 



w 

f) 

0 8-8.3 

- 

7 38 

— 

— 

dm3 







L 

1 

10 2-12.9 

5 04 

12 19 .33 

.87 .23 

7.14 1.9 

W„ 

7 

7 4-8.5 

2 36 

7 81 =1= . 14 

.36 =<= .10 

4.66 =*= 1.3 

Wp 

7 

1 10 1-11.4 

2 14 

1 Iw 79 ^ .14 

.38=t.io 

3.48 * .93 

dm^ 







L 

! i:) 

U.9-14.4 

1 26 

12 95 . 18 

66 =*= . 13 

5.08 .10 

Wu 

i:; 

1('.7-12.8 

;i 03 

11 92 .16 

.56=t=.ll 

4.70 =fc .92 

Wp 

13 

10 9-13.0 

4.11 

12 02 =fc .18 j 

.64 =±=.12 

5.28 ± 1.0 


(for each individual tooth) has no statistical significance. In 
short, length measurements on teeth in series do run slightly 
lower than on isolated teeth, but the difference is so small that it is 
unlikely to vitiate any proper comparisons that could reasonably 
be made with such materials. 

There is no evidence that measurements on teeth in series are 
less accurate or consistent than those on loose teeth. Any note- 
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8 9 10 ii 12 13 14 15 16 17 18 19 20 

WIDTH 


Fig 11. Platygoniis compressns. Diagram of lengths and widtlus of^npper 
cheek teeth from Cherokee Cave, vSt. Louis. For each tooth, as lahcled, the 
intersection of the two lines is at the mean length and width. The vSolid lines 
represent observed range of the corresponding dimension, length in the case of 
vertical lines and width in the case of horizontal lines, and the dashed lines 
continue these to the calculated limits of the standard ranges. For M^“^^the 
length data are for teeth in series. 

worthy difference in this respect would probably affect the co- 
efldcient of variation. In fact variation, by this index, is on an 
average smaller in the measurements made on the teeth in series. 
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4 5 6 7 8 9 10 II 12 13 14 15 16 

WIDTH 


Fig. 12. Platygomis compressus. Diagram of lengths and widths of lower 
cheek teeth from Cherokee Cave, St. Louis. For P 3 -M 3 the length data are for 
teeth in series. The construction of the diagram and its conventions are as in 
figure 11. 
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This is probably a chance result (the differences are not statis¬ 
tically significant, either individually or in their consistency 
among the eight variates), but in any case it opposes rather than 
favors the hypothesis that measurements in series are less re¬ 
liable. 

The variability in size of the various tooth dimensions is rea¬ 
sonably consistent throughout and seems to be about that usual 

19 


18 



5 6 7 8 9 10 II 12 13 14 

WIDTH 


Fi('.. 13. Plaiygoniis compretiius. Diaiiraiii of lengths and widlhs of de¬ 
ciduous cheek teeth from Cherokee Cave, St. Louis. The construction of the 
diagram and its conventions are as in figures 11 and 12. Standard ranges are 
not given for the small samples of dmj-s and dm’^. 

for dimensions of functional teeth in most species of mammals. 
Almost all the coefficients of variation run in round numbers from 
4 to 7. The only remarkably low V’s are 2.8 for WP^ and 1.7 for 
Wpdm 4 and these are for small samples (only 7 in each case) and 
probably are chance sample deviations below the population 
values. One tooth, P 2 , has values of V considerably higher than 
those for any other tooth. The sample is so small that the sig- 
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95 j— 
94 
93 I 

I 92 
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X 

X 


90 

89 


r= +69 ±.I9 


88 

J_1_1_I_1_^^_L 

23 24 25 26 27 28 29 30 31 

WIDTH 

Fig. 11 Platygonus comprcssiis Scalier diagram of corresponding lengths 
and median shaft widths of mclacarpals (both sides) from Cherokee Cave, SI. 
Louis, 



I._J_I_1_I- \ -L 

19 20 21 22 23 24 25 26 27 

WIDTH 

Fici. 15, Platygonus compYOssus, Scatter diagram of corresponding lengths 
and median shaft widths of right metatarsals from Cherokee Cave, a. Louis. 
The least-sciuares regression line is given (solid) as well as two ratio lines (broken) 
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nificance of these high values is somewhat dubious, but this may 
well be an unusually variable tooth in this population. It may be 
in process of evolutionary change (reduction ?) or perhaps it shows 
some sexual dimorphism. It has been suggested (e.g., Gazin, 
1938) that the premolars tend to be more slender in female than in 
male peccaries, but our series shows no clear evidence of associa¬ 
tion of cheek tooth size with sex. 

The metapodials show no striking variations in structure, but 
they vary considerably in size and proportions. Statistical data 
are presented in table 6 and figures 14-16. Abbreviations are the 

107 U 
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105 f 
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o 102. 
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x>^ 
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r=+.||±.25 

97 1 

' J_1_1_1_1_1_1_!_L 

19 20 21 22 23 24 25 26 27 

WIDTH 


Fig. 16 Platygonus compresstis. vScatlcr diagram of corresponding lengths 
and median shaft widths of left metatarsals from Cherokee Cave, St. Louis. 


same as for the cheek tooth statistics except that L is here maxi¬ 
mum length between planes touching the proximal and distal ends 
of the bone and at right angles to its shaft, W is the minimum 
transverse width of the shaft, and the additional symbol r is used 
for the coefiicient of correlation. The bones measured are all 
essentially adult, with the epiphyses at least partially fused and 
with the shafts of the two appressed metapodials also at least 
partially fused. 
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TABLE 6 

Statistical Data on Metapodials op Platygonus compressus from St. Louis 



N 

OR 

SR 

M 

a 

V 

Metacarpals 







L 

9 

80.3-95.9 

14.84 

93.07 .76 

2.29 =<= .54 

2.46 .58 

W 

Right metatarsals 

<) 

23.0-28 3 

11.6(1 

25.70 .0(1 

1.79 =t= .42 

6 98 1.6 

L 

17 

97.5-106.8 

15.88 

102.49 .59 

2.45 ± .42 

2.39 1.3 

W 

Left mctiitarsals 

16 

19.6-25.2 

10.56 

22.72 .41, 

1.63 ± .29 

7.19 1.4 

L 

17 

99.6-107.2 

14.64 

102.49 .55 

2.26 =fc .39 

2.1 =1= 2.30 

W 

Total meUitarsals 

17 

19.8-25 9 

; 7.39 

22.25 .35 

1.14 =fc .25 

6.40 1.2 

L 

34 

97.5-107.2 

15.29 

102.49 =1= .40 

2.36 .29 

2.38 .28 

W 

33 

19.6-25.9 

10.11 

22.48 .27 

1.56 .19 

6.91 ± .85 


The coelTicicnts of variation for length are the same for meta^ 
carpals and metatarsals (within limits of probable sampling error) 
and are low. This relatively slight amount of variation probably 
reflects the functional importance of nictapodial length and rather 
strong seleetion against variation in it. The width of shaft may 
be presumed to have less functional importance, or to have wider 
limits of structural tolerance, and the samples reliably show that 
this is a more variable dimension than length. The possibility that 
the bones continued to grow in width after they ceased to elongate 
may also be considered as a possible cause of greater variation in 
width, but this is not a probable or at any rate a sufficient ex¬ 
planation. 

vStatislics for the metatarsals, of which adequate samples were 
available, were calculated separately for right and left sides as 
well as for the total of both. No significant difference was ex¬ 
pected or was found between M, a, and V values for the two sides. 
There is, however, vsome probability that the whole sample in¬ 
cludes some pairs of metatarsals from the two sides of the same 
animals, and these pairs would show individual correlation. The 
standard errors of the combined sample might then be spuriously 
low, and correlation of length and width might also be alTected. 

The correlation of length and width is not very close, and the 
relative slenderness of the metapodials is highly variable. For the 
metacarpals (an inadequate sample) the correlation coefficient r is 
+ .09 .19, doubt fully significant statistically in so small a sample. 
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For the right metatarsals, r = +.6G =*= .15, which is significantly 
positive but does not suggest strong correlation. For the left 
metatarsals, r is only +.11 =±= .25, which is far from significant. 
This low sample result could lie (and doulitless was) derived from 
a population in which the correlation was real and was as high as 
that for the right metatarsals, but it suggests that the correla¬ 
tion in the population was really lower than for our sample of the 
right metatarsals. It happens that among the left metatarsals 
there are two that are extraordinarily long and slender, a chance of 
sampling that reduces the correlation. 

The least square regression line for our right metatarsal sample, 
the only one that gives a reasonably good regression, is L = 
79.4 + 10 W. Mean length increases at about the same absolute 
rate as mean width, and therefore at a lower relative rate. For 
small individuals with length around 100 mm. the ratio of length 
to width tends to be about 5, but for larger individuals with length 
around 105 mm., the ratio tends to be about 4.2, but with great 
variation in both cases. Metatarsals near the mean length may 
have length: width ratios from 4 to 5. The unusually long, slender 
left metatarsals mentioned above illustrate how radical this varia¬ 
tion may be. They measure 107.2 and lOG.l mm. in length, but 
the ratios of length to width are 5.2 and 5.0, respectively, ratios 
as large as those of the shortest metatarsals in the collection. It is 
evident that relative elongation or slenderness of metapodials has 
relatively little taxonomic or functional significance in this group. 
It would seem advisable also to reexamine some other groups in 
which importance has been given to moderate differences in meta- 
podial proportions. 


COMPARIvSONvS WITH CLAvSSIC MATERIAL OF P COMPRESS US 
.\N1)WITH/’ LEPTORIIINUS P COMPRESSUS) 

Bearing in mind that Leidy’s measurements (Leidy, l<S5:i) were 
in no case more precise than to Vt line, about .5 mm., and that 
a difference must be on that order to indicate any real difference 
in the actual measurement, Leidy’s measurements of syutype and 
lectotype of P. compressus all fall within the observed range of the 
St. Louis series except LP^. LP* of P. compressus syntype is out¬ 
side the observed, but within the standard, range for the St. Louis 
sample, which has only seven measurements of this dimension. 
Leidy’s measmrements are, however, all below the means for the 
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St. Louis sample, and this is real in terms of the precision of Leidy's 
units except for WPl In other words, as far as these measure¬ 
ments arc concerned, the types of P. compressus could represent 
small variants from a population not significantly different from 
that sampled by the St. Louis collection. 

Although Williston's sample, type series for his P. leptorhinus 
(Williston, 1894b), is small, it does suffice to make a more secure 


TABLE 7 

CoMPAFISON-S OF St. LOUIS SPECIMENS OF P. COmpressUS WITH THE SVNTYPB OF THAT 
Species and the Syntypes of P. leptorhinus 



Syntype, 

P. compressus^ 

Syntypes, 

P. leptorhinus^ 


St. Louis Series® 

P2 


N 

M 

OR 

N 

M 

OR 

L 

8 5 

3 

10.0 

9-11 

7 

9 81 

9.1-10.7 

U' 

9 5 

3 

9 f)7 

9-10 

7 

9 70 

1.3-10.1 









L 


4 

10.25 

10-11 

12 

10.43 

9.5-11.5 

W 

10 () 

4 

11.25 

10-12 

12 

11.49 

10.4-12.1 

p4 








L 

10.1 

4 

9 25 

9- 10 

21 

10.78 

9.3-12 7 

V\' 

12.2 

4 

12.00 

11-13 

21 

15.25 

12 3-14.8 

M' 








L 

- 

5 

12.00 

11-14 

19 

14.08 

12.9-15 2 

W 

j 

5 

12 20 

12-13 

29 

13.57 

11.9-10 0 

M2 








L 

- 

4 

10.00 

15-17 

17 

10.71 

14.8-18 2 

W 

- 

4 

14.25 

14-15 

34 

15.59 

13 8-17 4 

M2 








r. 

- 

2 

19.50 

19-20 

14 

20.26 

18.2-22.6 

w 


2 

14.00 

14 

20 

10.20 

14.8-17.9 


Mciisiirenicnls from Lcidy, 1853, with lines converted to milliineters. 

'' Meiisniements from Williston, 1891b. 

The IcMigths are those of teelh in series, where these were separately tabulated; 
see tables 3 an<l 1 

statistical comparison with the St. Louis series. (Williston’s 
measurements are given to whole millimeters only and are thus 
less precise than Leidy’s; the means are of course more precise but 
not so much as might appear from their conventional presentation 
here to two decimal places.) The means for “P. leptorhinus” are 
all below those for the St. Louis sample except for LP^, where the 
difference is only .2 mm. and both samples are small. In some 
cases the differences between the two lots are significant in a tech- 
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nical statistical sense. For instance P by Student’s t test is well 
under .01 for the dimensions of and Mi except WMi, for which 
it is slightly above .05. These tests, when the available frequen¬ 
cies are large enough to show significance, and the almost com¬ 
plete consistency of the relationship, even for small frequencies, 
indicate that the population represented by Williston’s measure- 


TABLE 8 

Comparisons of St. Louis Specimens op P. compressus with the Lbctotypb of 
THAT Species and tub Syntypes of P. leptorhinus 



Lectotype, 

P. compressus^ 

Syntypes, 

P. leptorhinus^ 


St. Louis 

Series® 



N 

M 

OR 

N 

M 

OR 

P 2 


i 






L 

— 

4 

8.75 

7-U) 

7 

8.87 

8.0-1(1 .3 

W 

__ 

4 

6.25 

()'~7 

7 

6.70 

5.2-8.6 









L 


4 

10.00 

10 

14 

10.56 

9.8-11.3 

W 

— 

4 

7.75 

7-8 

25 

8.59 

7.8-10.2 

P 4 








L 


4 

10.75 

10-12 

15 

11.40 

10 4-12.1 

W 

— 

4 

9.50 

9-10 

25 

9 90 

8.9-12.2 

Ml 








L 


0 

12.33 

10-15 

15 

14.22 

13 3-15.0 



6 

9.83 

9-Ll 

19 

10.25 

9.7-11.0 

M.. 








L 

15 9 

5 

15.-lO 

15-16 

29 

16.61 

13.9-18.2 

W 

11.6 

5 

11.40 

10-13 

42 

12.46 

10.4-14 4 

M, 








L 

:21.2 

5 

21.20 

20-23 

18 

23.36 

21.5 25.3 

W 

IP 2 

5 

11.60 

11-12 

13 

13.37 

12.0 11.6 


® Moiisumneu<.‘> from Loidy, 1<S53, with lim\s couvcrlcd to millimekTS. 

Mciisuretiieiils from Williston, 18tHb. 

Tilt* longllis art* those* of teeth in series, where these were sepiinitely talminted; 
see tables 3 and 4. 

ments had the mean size of the cheek teeth smaller than that rep¬ 
resented by ours. Comparisons with the types of P. compressus 
and of P. leptorhinus are given in tables 7 and 8. 

There remains the possibility that the difference is in the meas¬ 
urements and not in the teeth, that is, that Williston’s measuring 
technique tended to give smaller measurements on the same ob¬ 
jects than does ours. This cannot be fully checked without re¬ 
measuring all of Williston’s material, which has not been practi- 
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TABLE 9 


Comparisons of Mean Dimensions of Cheek Teeth of P, compressus from St. 
Louis with Those of a Syntypb of P. leptorhinus 



A.M.N.H. No. 10388® 

St. Louis Mean 

Pa 



L 

10.0 

8.87 

W 

0.05 

6.70 

Pa 



L 

10.55 

10.56 

W 

7 5 

8.59 

P. 



L 

10.7 

11.40 

W 

8 8 

9.90 

Ml 



L, 

13.95 

14.22 

Wa 

9.15 

9.48 

Wp 

9.85 

10.25 

Mo 



L. 

15.85 

10.01 

Wa 

10.75 

12.00 

Wp 

11.5 

12.40 

Ml 



L, 

21.45 

23.30 

Wa 

11.5 

13.37 

w^, 

12 4 

12.83 

1>2 



L 

9.05 

9.81 

W 

8.95 

9.70 

pa 



L ' 

10.2 

10.43 

W 

10.8 

11.49 

p4 



L 

9.35 

10.78 

W 

12 3 

13.25 

M' 



L, 

13.7 

14.08 

Wu 

12,75 

13.57 

Wp 

13.1 

13.50 

M'-i 



Li 

15.2 

10.71 

Wa 

14.0 

15.59 

Wp 

14.4 

15,01 




Li 

18.7 

20.26 

Wa 

15.1 

10.20 

Wp 

14.05 

13.70 


Mcasurcinetits taken on both sides and means entered. 
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cable for us because the specimens have been dispersed. One of 
them is, however, in our collection, and Mr. Altshuler has meas¬ 
ured it by the identical technique used in measuring the St. Louis 
sample, with the result given in table 9. Of the 30 dimensions 
compared, the Kansas specimen is smaller than the St. Louis mean 
in all but two, LP 2 and WpM®. This is not absolutely conclusive, 
but the agreement with the trend of Williston’s more numerous 
measurements leaves little reasonable doubt that the teeth in 
Williston’s specimens really do average smaller than the means 
for ours. 

In spite of this difference in mean size, the observed ranges of 
these dimensions overlap extensively in the Kansas and St. Louis 
groups, a fact all the more striking in view of the small size of some 
of the samples. 

Of the 24 dimensions studied, the observed range of Williston’s 
measurements is wholly within that of the larger St. Louis sample, 
rounded to the same units, in 15 cases. For eight dimensions 
Williston’s observed range extends lower than that for the St. 
Louis peccaries but still overlaps the latter, a large variant from 
the Kansas sample being as large as, or larger than, a small variant 
from St. Louis. In only one case, WM®, do Williston’s figures 
fail to overlap ours, and in this case he gave only two measure¬ 
ments and reported them as equal, 14 mm., while our smallest 
specimen measures 15 mm., in round millimeters. Even here 
overlap undoubtedly existed in the samples. In fact, Mr. Alt¬ 
shuler’s more precise measurement of WM* on one of Williston’s 
specimens is 15.1, which is within the St. Louis observed range 
although still well below its mean. 

In tooth dimensions, Williston’s specimens differ less from the 
lectotype and syntype specimens of P. compressus than do the vSt. 
Louis specimens. Leidy’s referred specimens of P. compressus, 
essentially informal neotypes, also have teeth that tend to be 
smaller than those from St. Louis and that arc not evidently 
different from Williston’s specimens. 

In distinguishing P. leptorhinus from P. compressus, Williston 
(1894b) did not rely on tooth measurements, which reveal no sig¬ 
nificant difference, but on minor morphological differences from 
Leidy’s figures of referred, not type, skulls and jaws supposedly of 
P. compressus and especially the young skull that Leidy first 
named Euchoerus macrops. On restudying one of Williston’s 
specimens, of about the same age as the “Euchoerus” skull. 
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Peterson (1014) denied significance or reality to some of the 
supposed differences tentatively signalized by Williston, but con¬ 
cluded that the Williston specimen, and hence P. leptorhinus, 
differed from "liuchoerus macrops,” hence by inference from P. 
compressiis, in having the symphysis of the lower jaw heavier, 
with a more extended protuberance on the chin, in having shorter 
postcanine diastemata, and in having the jaws generally more 
robust and the face wider. 

These differences, too, are deprived of probable specific validity 
by comparison with our more extended series of specimens. There 
can be little doubt that the St. Louis peccaries represent a single 
specific population, but among them are variants that match 
Williston’s material (especially A.M.N.H. No. 10338, directly 
compared) closely in weight and protuberance of the symphysis, 
in length of diastema, and in width of face, and others that match 
Leidy’s figured specimens equally well in these particulars. 

As regards depth of lower jaw, our St. Louis specimens with P 4 
erupted and the ramus well preserved give the following data for 
depth of ramus on the outer side from the alveolar margin at the 
middle of Pi to the lower rim in a vertical from the alveolar line: 

N OR vSR M <r V 

S 40-44 8 51 41 50 ±.58 1.32 ±.33 3.19± 80 

A.M.N.H. No. 10338, a syntype of P. leptorhinus, measures 48 
mm. in this dimension and is thus significantly deeper than the 
jaws from St. Louis. However, the whole series of syutypes of P. 
leptorhinus measured by Williston has an observed range of 35-49 
and a mean of 43.33 mm. Although this mean is higher than that 
for St. Louis, the difference is not statistically significant (by the t 
test, which gives P greater than .3), and Williston’s observed 
range not only overlaps but also completely includes ours.‘ In 
other words, Williston’s series does not have significantly heavier 
jaws than ours; it is simply more variable than ours, so that .some 
individual variants are significantly larger and some arc signifi¬ 
cantly smaller than our series. 

In all tliis there is nothing that would warrant or permit placing 
the types of P. compressus, Leidy’s referred specimens, Williston’s 
syntype series of P. leptorhinus, and our series from St. Louis in 

1 Williston did not well specify the dimension he measured, but check on our Willis¬ 
ton syntype and on Lekly’s and Williston’s figures shows it as sufficiently near outwS 
to Wiirraiit comparison 
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more than one species. All are placed in P. compressus, of which 
P. leptorhinus is a synonym. 

It is nevertheless clear that as populations, that represented by 
Williston’s Kansas specimens is somewhat different from that 
represented by the series from St. Louis. Their variations fully 
intergrade and many individuals could not well be distinguished 
taken separately, but the mean size of their teeth (and perhaps 
some other averages for details) are somewhat different. They 
represent slightly different segments of one specific population. 
The Kansas specimens, apparently killed and buried simultane¬ 
ously and together, may well be a single family group. The St. 
Louis specimens are too numerous to represent one family only, 
but probably are all from one local race, perhaps a single herd. 
The two different series are not likely to be exactly contempo¬ 
raneous. 

The two series could be regarded either as different geographic 
races or subspecies or as successive samples of a population chang¬ 
ing with the passage of time. Choice between the two alterna¬ 
tives is impossible from the available information, and both geo¬ 
graphic and temporal factors may be involved. It would be 
legitimate to apply separate trinomials (but not binomials) to the 
two groups, but this would be rather pointless at present. There 
were probably many local and temporal groups equally or more 
distinctive within this wide- and long-ranging species. It would 
be of great interest to be able to plot this sub.specific differentia¬ 
tion for a Pleistocene species, and P. compressus seems to be prom¬ 
ising in this respect. Recognition of some small-scale distinction 
in these two groups is a step in that direction, but many more such 
samples need to be gathered and analyzed in a similar way before 
a clear picture will be available, bubspecific nomenclature ap¬ 
plied now would bo premature and might complicate the eventual 
solution. 
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SPECIES OF THE GENUS SAEMUNDSSONTA 
(MALLOPHAGA) FROM THE STERNINAE 

By Theresa Clay 

The species of Saemundssonia from the Steminae, owing to their 
general uniformity of appearance, have been regarded by many 
authors as belonging to one species; Harrison, 1916, placed all the 
species from the European terns as synonyms of S. melanocephalus 
(Burmeister) However, an examination of the male genitalia 
shows that there are a number of distinct and easily recognizable 
species, making it necessary to reestablish the earlier names. The 
descriptions of the early authors did not include the characters of 
the male genitalia, and in general their species are only referable 
to the genus. It is reasonably certain that the material on which 
Linn^’s species was based is no longer in existence. Dr. K61er 
informs me that there is no doubt that the Halle collection which 
contained the greater part of the typ>e material of the Nitzsch, 
Giebel, Taschenberg, Burmeister, and some of the Rudow species 
was, with the exception of the Goniodidae, sensu lato, and Tri- 
chodectidae, :^ensiL lato, totally destroyed during the late war. 
Through the kindness of Dr. Eichler and Signor Conci I under¬ 
stand that the material on which Olfers and Picaglia based their 
descrii)tions is unlikely to be found, the Piaget material is 
virtually complete. This inadequacy of the descriptions and loss 
of the type material mean that the only satisfactory method of 
fixing the earlier names is to select a species from the original host, 
the characters of which do not conflict with the original descrip¬ 
tion, and to erect neotypes. It is important that the neotypes 
should be selected from a subspecies of the host that could have 
been the original one, and for this reason no erection of neotypes 
for brevicornis Giebel (see below) has been made. At the present 
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time it is impossible to give a name to a specimen of Saemiindssonia 
from any tern which makes it generally recognizable, and thus all 
previous records of Saemiindssonia are valueless. S. melanoccph- 
alus (Burmeister), as restricted below, is a divStinctive species 
known only from Sterna albifrons, but it has been recorded from 
nearly all the European, South African, and New World terns in 
addition to many of the gulls. For this reason references to the 
species in the early literature are discussed only where these are 
relevant to the fixing of the name. An exception is made in the 
case of Piaget, for the reason that this author has been and still 
is taken as an authority on the synonymy of the Nitzsch-Bur- 
meister-Gicbel names. In fact, in the majority of cases Piaget 
merely made his deductions from the published descriptions, often 
redescribed and figured species from the wrong host, and in some 
cases the fact that he mentions the correct host does not neces¬ 
sarily mean that he had seen material from it. His interpreta¬ 
tions are often incorrect and cannot be accepted. A glance 
through the specimens in the Piaget collection listed below under 
the species shows many cases of straggling and misdetermiuation; 
his host records should not, therefore, be accepted without further 
confirmation. 

Paratypes and examples of all the species available have l)ecn 
deposited in the American Museum of Natural History. 

Variation; The Saemiindssonia species here considered are 
heavily sclerotized forms, and such species arc liable to show con¬ 
siderable variation in the extent and shape of the sclerites from 
specimen to specimen, and from side to side of the same specimen. 
In these species, in addition to and surrounding the definite 
sclerites of the thorax and abdomen, there are further sclerotized 
areas. The extent and pigmentation of these secondary arenas 
appear variable, and in some specimens examined the true sclerites 
may have their outline obscured, rcvsulting in the ap]-)arent fusion 
of sclerites which are actually distinct. For this reason the exact 
outlines of the sclerites cannot be used as diagnostic characters. 

An indication of the range of variation found throughout one 
species is shown under sternae, of which a good scries has been 
examined; it is probable that other species show a comparable 
range of variation. 

Host Distribution: The distribution of the species of Sae- 
mundssonia found on the Steminae will be discussed elsewhere.^ 


^ Paper in press. 
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Here attention can be drawn to the anomalous occurrence of S. 
sternae (Linnc) on Gelochelidon nilotica, which cannot be explained 
by either contamination or misidcntification of hosts (three dif¬ 
ferent hosts from three localities), and the close relationship of the 
species from Sterna aiiranlia and Chlidonias sp. vSpecimens from 
all species of Thalassetis examined (with the exception of those 
from 2’. maximns and T. eurygnatJia) appear to be conspccific, and 
similarly with those from all the species of Chlidonias. It is 
possible that when large series of specimens are available, it will 
be found that each host species has a distinct subspecies of 
Saemundssonia. For this reason the measurements of the head 
breadth (tables (> and 7) of specimens from the different host 
species are given separately. 

There is an interesting correlation between size of parasite and 
size of host. Harrison (1915, p. 9(1) was the first author to draw 
attention to the principle which appears to have a wide applica¬ 
tion. If the three related species of Saemundssonia {sternae, 
melanocephalns, and laticaudata) are considered (tables 0 and 7), 
it is seen that the smallest parasite, melanocephalus, is found on 
the smallest host. Sterna albifrons; and the largest, laticaudata, 
on the largest host, Thalassetis sandvicensis; the parasite of inter¬ 
mediate .size, sternae, being found on Sterna hinindo, which is 
intermediate in size between the two former hosts. 

Owing to the great similarity between some of the species of 
Sterna (e.g., hirundo, paradisaea, and vittata) considerable caution 
must be used in accepting host identifications; only those speci¬ 
mens about the host of which there is no doubt have been used 
for types or ncotypes. The host name as given in the original 
description is used for the first mention of the parasite followed 
by its present equivalent and author according to Peters (1934, 
p. 327). 

Micasukicmunts: It has been found that the breadth of the 
head at the temples in Saemundssonia species remains fairly con¬ 
stant under different treatments in mounting. This measurement 
is relatively constant for the species and in one case forms the 
most satisfactory character by which two species can be sepa¬ 
rated in the females. It is a more useful criterion of specific 
differences than the caphalic index, as (except in the case of male 
hopkinsi, new s])ecies) the proportions of head breadth to length 
are rilatively constant. The measurements for the main divi¬ 
sions of the body are given only for the type specimens as a 
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general indication of size and should not be used as a basis for 
erecting new subspecies. Length measurements are taken along 
the midline for the head (including the hyaline margin), and 
from the most anterior lateral dorsal point to the most posterior 
point for the thorax and abdomen; the cephalic index (C.L) is 
breadth dength. 


KEY TO SPFXIES^ 

Males 

1. Basal plate with distal sclerotizcd cross bar (rii>s. 20, 21). 2 

Basal plate without distal cross bar. 3 

2. C.I. > 1.03; length of paratnere > 0.21 mm. lobaticeps 

C.I. < 1.05; length of paramcre < 0.28 mm. hopkinsi 

3. Endomere with terminal, strongly sclerotizcd, tooth-like process (fig. 29) 

. melanocephahis 

Endomere without above process.4 

4. Linear arrangement of mc^osomal setae (fig. 2()). laticaudata 

Clustered arrangement of mesosoiiial .setae (fig. 22).5 

5. Details of endomere and paramerc head as in figures H), 22, 23. sicrnac 

Details of endomere and paramerc head as in figures 17, 21, 25. lockleyi 

Females 

1. Hyaline anterior margin of head mcdianly emarginate.2 

Hyaline anterior margin of head not emarginate.3 

2. Breadth at temples usually > 0.72; setae lateral to last abdominal sternite 

5-7 in number; shape of signature as in figure 11. lobaticeps 

Breadth at temples usually < 0.73; setae lateral to last abdominal sternite 

3, occasionally 4, in number; shape of signature as in figure 15. hopkinsi 

3. Sternite VH with posterolateral angles free or partially fused to vSubgenital 

plate. sic mac, v i ttaia 

Steniite VII with posterolateral angles fused to subgenii al plate.4 

4. Breadth at temples > 0.00 mni. melanocephahis 

Breadth at temples < 0.03 mm. latlcaudatus 

Saemundssonia sternae (Linne), 1758 

Figures 1-0, 10, 22, 23 

PediciiliiS sternae Linn 6, 175S, p. 012. Hosts; *‘irabitat in Sternis, Laris.’' 

Nirmus fornicaius Olpers, ISK), p. 80. Hosts: “Hab. in laris ct sternis.” 

Docophoriis 5-maciilatus Piaget, 1885, p. 9. Ilirundo iirbica = Chelidon 

ii. urbica (Linne). 

PediciiliiS sternae Linne (1758, p. 612) has no description but a 
reference to ‘‘Fauna Suecica^’ (1746, p. 339) and to Redi (1668), 
plate 9, figure 2. The description in “Fauna Suecica'’ mentions a 


^ Saemundssonia peristicus and S snyderi omitted. 
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Fi(. 1 female. 

triangular head which is only applicable to Saemundssonia or 
Quadraceps among the species found on Sterna. The description 
suggests the former, an interpretation confirmed by Redi’s 
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figure, which although poor must be taken to represent a Soe- 
mumissonia. The host record in iTfi.S is “habitat in vSternis, 
Laris.” Lini e alwuy.s gave a secondary appellation to his species, 
derived from a specific name of a host, before he gave the host rec¬ 
ord, .such as “habitat in vSternis.” This secondary appellation 
is taken to be a definite restriction of type host. In the case of 
steniue, the secondary appellation is P. stcnnic hinindinis; the 
only host given in “Fauna Suecica” is “Sicrmi sccitnda 12S” 
(= Sterna h. hirmido Linne). Pedietdus stcniae Linne is therefore 
considen-d to be the earliest name for the Sannundssonia species 
described below, with Sterna h. Mriindo as type host. 

NirniusJornicatiis Olfcrs is a composite species; the descidption 
undoubtedly refers to a Satmundssonia. The host record is “Hab. 
in laris ct sternis,” and there are references to P. sternae Linne, 
the left-hand figure of Redi’s plate 0, and to Ridnus lari De Geer, 
excluding the figure. As there is no restriction of type host in the 
original description, the name Jornicatus Olfcrs is here restricted 
in such a way as to make it a synonym of Sacnnnidssoiiia sternae 
(Linne). 

Docophoriis r>-macidatiis Piaget was described from sjiecimens 
alleged to have come from Ilirimdo tirhica [= Chclidon ii. nrbica 
(Linne) ]. These spec'imens are in the Piaget collections (one male, 
one female in the British Museum, one male, one female in the 
Rijksmuseum, Leiden) and prove to be SaeniiDidssotiia sternae 
(Linne). The specimens must have come from Sterna hiriindo, 
and the explanation of the error is probably confusion between the 
names llirundo itrhica and Sterna hirttnda. 

Mauk: Head (fig. 2) with general arrangement of scleroti/.ed 
bands tyi>ical for the genus. Anterior hyaline margin Ilaltened; 
cly[)eal signature witli anterior margin llattened or sliglilly con¬ 
cave, and projecting beyond point of fusion of ijitcrnal and 
marginal bands. The median dorsal pre antennal suture varies 
in the extent of its po.sterior i>rolongation. In some specimens it 
may reach to the level of the posterior margin of the coni. The 
chaetotaxy shows no individual variation except in the number 
and position of the minute setae on the dorsal postantennal re¬ 
gion. The number and arrangement of the larger setae are con¬ 
stant for all the species described below. 

Thorax as shown in figure 2. There is variation in the extent 
of the sclerotization, and hence in the shape, of the sternal plates. 
The number of elongate setae on the dorsal postciior margin of 
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the pterothorax varies from seven to 10 each side in the specimens 
examined, and the number is not necessarily symmetrical each 
side of the same specimen. 

Abdomen as shown in figure 2. Segment II with tergal plates 



Vio, 2. Sacniundsaonia stcniae, male. 

Fk*. 2. Teniiiual segments of abdomen, male, 

‘1. Male ^enilalia. 

Fk;. 5. Uncii.s. 

approximate or in contact medianly, and joined together by well- 
marked secondary sclerotization. As mentioned above, there is 
considerable variation in the area and thickness of the primary 
scleritcs and of the surrounding secondary sclerotization. This, 
together with a varying amount of overlapping of the segments, 
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probably owing to dilferent methods of treatment, results in a 
certain amount of variation in the general appearance of the 
abdomen. The subgenital plate has an irregular and variable 
outline (cf. figs. 2 and 3). The ventral posterior margin of the 
abdomen may have a rounded or flattened appearance. The 
normal variation of the abdominal setae is shown in table 1, but 
there may be plus or minus one to two setae each side; specimens 
are rarely symmetrical on each side in respect to the chaetotaxy. 
There are, in addition, a number of minute setae on the dorsum of 
some specimens which are not included in the table. On the 
venter there are fewer setae and less variation in number. One 
specimen examined had the minute setae on segment III elongate 
and reaching to segment V. One specimen lacked the elongate 
setae on segment VII. In some specimens the minute setae (not 
shown in table), usually present on segments III-V, lateral to the 
normal one on each side, become enlarged and elongated on one or 
more segments. The pleural setae appear to be more constant in 
number than those of the dorsum and venter. 

Genitalia as shown in figures 4, 5, Ifi, 22, and 23. Specific 
characters are the absence of a sclerotized cross bar at the distal 
end of the basal plate, endomeral projections not fused medianly, 
details of the proximal head of the paramere, and the extension of 
the penis well beyond the telomeres. There appears to be little 
true variation in the parts, but owing to distortion in mounting 
there may be considerable apparent variation, especially in the 
shape of the distal end of the endomeres. The anterior margin of 
the sclerotized mesosomal plate at the distal end of the basal plate 
(the unciis of Waterston, 101.5, p. 172) varies in outline (as shown 
in figs. 4 and 5). It may have a flattened or concave posterior 
margin. 

Female: Head and thorax (fig. 1) as in male, but the measure¬ 
ments are greater (tables 4, 5, and 7). 

Abdomen is longer and broader than in the male (fig. 1). Seg¬ 
ment II with tergal plates as in male. Segments III-VIII with 
tergal plates separated widely medianly; IX and X with fused 
transverse plate; XI with distinct tergal plate each side. Seg¬ 
ment II with median sternal plate, irregular in outline and varying 
in area; in some specimens it is not apparent. Segments III-VI 
with small, well-marked lateral plates and narrow median plates 
showing variation in extent, and not apparent in all specimens. 
The unpigmented parts of the venter of the abdomen show the 
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ornamented appearance as figured by Ferris (1932, fig. 20c) for the 
species he calls snyderL Pleurites as in male. As in the male 
there ivS variation in tlie tliickness and extent of the sclerites and 





Fi(i. (). 
Fk;, 7. 
Fkv. S. 
I'Ki. 9. 
Fio. 10. 
Fid. 11. 
Fid. 12. 
Fid. 12. 


SacmiiiuLssouia sieruae, sitbgciitlal pkilcs, female. 
SacmiuHlssouhi latiraudata, sabgenilal plates, female. 
SacmniKissmiia melaii ore filial us ^ last abdominal slcrnile, female. 
Saemiuidssouia lobaiicefis, last abdominal sternite, female. 
Sacmiiudssouia hofikinsi, last abdominal sternite, female. 
Saemundssonia nielanocephalus, sternite Vll, female. 
Sacmiindssoiiia lobaticeps, sternite VII, female. 

Saemundssonia liopkinsi, sternite VII, female. 


the areas of secondary sclerotization. This fact is especially im- 
portant in comparing the subgenital plates of the different species. 
The following characters of the subgenital plate appear to be reh 
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atively constant for sternae: anterior and posterior margin of 
sternite VIII flattened, not curved into an arch-like effect, how¬ 
ever, in the series of 5. lockleyi, new species, there are some speci¬ 
mens with sternite VII flattened and some with it arch-like. This 
may therefore not be a reliable character in sternae. In sternae the 
posterior margin of sternite VII is not fused laterally to the sub¬ 
genital plate (cf. figs. G and 7). There is, however, a band of 
secondary sclerotization which runs across the gap between ster¬ 
nite VII and the plate, and in heavily pigmented specimens this 
may give the superficial appearance of fusion. In one specimen on 
one side, the posterior margin of sternite VII is drawn out as a 
narrow strip and fused to the subgenital plate, and in one specimen 
of lockleyi, sternite VII has a narrow strip each side fused to the 
plate, thus resembling the condition in figure 7. The chaetotaxy 
and its normal variation are shown in table 1. 

TABLE 1 

Abdominal CiiAraoiAxy 


Male Female 



T 

S 

P 

T 

vS 

P 

II 

2-6 

2 

0,0 

2 

2 

0, 0 

III 

6-10 

2 

1,1 

()-12 

2 

1,1 

IV 

8-12 

2 

2,2 

8 12 

2 

2 2 

V 

10-12 

2 

2 2 

8-12 

2 

2 2 

VI 

8-10 

4 

3,3 

8-12 

4 

3,3 

VII 

4-6 

2 

3,3 

4-10 

2 

3,3 

VIII 

4 

fig 

3,3 

4 6 

fig 

3, 3 

IX-X 

4 

fig. 

3,3 

t 

fig* 

3, 3 


Material prom Type Host Examined: Fifty-six males, 50 
females from Sterna h. hirundo Linne, from Sweden, Estonia, 
Great Britain, Eire, Syria, and South Africa. 

Other Material Examined: Eight males, nine females from 
Gelochelidon n. nilotica (Gmelin) from Sudan, Ceylon, and Rajpu- 
tana, India. 

Type Material: Neotype (male) and neallotype (female) of 
Saemundssonia sternae (Linnd), slide No. 1G151 in the Meinertz- 
hagen collection, from skin of Sterna h. hirundo Linn6, Sweden. 
Neoparatypes: Fifty-four males and 48 females from the same 
host species, localities as listed above. 

Neot 3 rpe (male) and neallotype (female) (agreeing with descrip¬ 
tion and figures of sternae) of Saemundssonia fornicatus (Offers), 
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slide No. 1340 in the Meinertzhagen collection, from Sterna h. 
hirnndo, Estonia. 

Lcctotypc of Saemundssonia 5-macidatus (Piaget), male, slide 
No. 597 in the British Museum Piaget collection, from Ilirundo 
iirhica (in error). 

Saemundssonia lockleyi, new species 

Figures 17, 24, 25 

This species is close to 6". sternae, from which it can be distin¬ 
guished only by the male genitalia. 

Male : Head, thorax, and abdomen as in sternae. Male geni¬ 
talia (figs. 17, 24, 25) with following characters distinguishing 
lockleyi from sternae: details of proximal head of parameres, shape 
of endomeres and telomeres, and details of mesosome. 

Female: No reliable character can be found on which to 
separate the females of this species from those of sternae. 

Described from two males and six females from Sterna vittata 
georgiae Rcichenow from Wiencke Island, Palmer Archipelago. 

Other Material Examined: Fourteen males, 25 females 
from Sterna vittata bethiinei Buller from Campell Island; 10 males, 
12 females from Sterna p>aradisaea Pontopiddan from East Green¬ 
land, Spitzbergen, Scotland, and the Antarctic. 

Type Material: Holot 3 rpe (male) and allotype (female), 
slides Nos. 314 and 315 in the British Museum collection, from 
Sterna vittata georgiae Reichenow, locality as above. Paratypes: 
One male and five females from the same host species and locality. 

The t3T5c material was presented to the British Museum by the 
Falkland Islands Dependencies Survey Committee. The species 
is named in honor of Mr. G. J. Lockley who collected the speci¬ 
mens. I'he material from 5'. v. bethnnei was seen through the 
kindne,s.s of Dr. Falla, Canterbury Museum, Christchurch, New 
Zealand. 

Saemundssonia melanocephalus (Burmeistcr), l(S3<S 
Figures «, II, H), 28, 29 

{l)o(oplinni.\ ineldHoieplialns Nirzscn, 1818, j). 290, iwmev nudum) 

Dmophonts vielanocephalus BuKMEisrER, 18:18, p 426. Hosts: "Auf mehr- 
cren Sterna unci Tmtus Artcn.” 

Nirmiis melanocephalus Oiebbl, 1861, p. 315. Host; Sterna m'mula = 
Sterna a. albijrons Pallas. 

The first appearance of this name (Nitzsch, 1818, p. 290) is as a 
nomen nndum. Burmeistcr (1838, p. 426) gives a description 
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which can be taken to apply to a Saemmtdssonia, but without 
exact host. As he was the first to describe the species he is the 
author of the name. Giebel (ISGl, p. 315) lists the name under 
Nirnius, without a description but with the host Sterna miniita 
(= Sterna a. albifrons). He refers to Nitzsch, bSlS, Burmeister 
and Nitzsch MS. These references undoubtedly mean that the 
species he mentions is the one previously described by Bur¬ 
meister, and the placing of the species in Nirmtis must liavc been 
an error. Giebel (1874, p. 110) described and figured D. melano- 
cephalus, giving as hosts Larus ridibundus, Sterna caspia, and S. 
cantiaca, with the remark “auf letzen beiden mit besondcren, 
wenn auch nur geringfugigen Eigenthumlichkeiten.” This would 
seem to be a clear restriction of host to Larus ridibundus, but it is 
considered, as further discussed below, that the lcS()l reference 
must take precedence and that Sterna a. albifrons is the t 3 rpc host 
of melanocephalus. Mr. G. H. E. Hopkins, in a private communi- 
eation, has pointed out that this name cannot be discussed apart 
from Docophorus karicola and states “this latter name makes its 
first appearance in 1861 [Giebel, 1861, p. 3151 as a nomen nudum, 
the hosts mentioned being Sterna leucoparia and Larus ridibundus; 
in 1866 [p. 363] Giebel again mentions it, the hosts being ‘Sterna 
canthiaca, leucoparia, Larus ridibundus.’ His treatment of the 
name in 1874 (p. 110) is most extraordinary. He first sinks it to 
melanocephalus Burmeister, then immediately afterwards de¬ 
scribes it as a good species from Sterna leucoparia. As this is the 
first valid appearance of the name, there is no doubt that (what¬ 
ever may have been Nitzsch's original intentions) Saemundssonia 
laricola must have Sterna leucoparia [ = Chlidonias h. hybrida 
(Pallas)] as its type host. Reverting to melanoceplmlus, it is per¬ 
fectly clear that Giebel’s 1874 list of hosts is complicated by the 
addition of two hosts {Larus ridibundus and Sterna “canthiaca”) 
which had been attributed to laricola, while it remained a noincii 
nudum, and the apparent restriction to the Larus therefore cannot 
be accepted. The third host mentioned, S. caspia, is the type 
host of Giebel’s own nomen nudum, Docophorus caspicus (18(56, 
p. 362). But can we accept the fact that in 18()1 Giebel mentioned 
Sterna minuta as the sole host as a legitimate restriction of melano¬ 
cephalus? It seems to me that we can and must. A most im¬ 
portant fact in this connection is that Nitzsch, Burmeister, and 
Giebel all worked on the same material, though additions were 
made to the collection after Nitzsch’s death. Giebel’s 1861 paper 
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is a list of the material then in the Nitzschian collection, and it 
seems clear that the only specimens of melanocephalus which were 
labeled with this name were those from Sterna minuta. Those 
specimens must, therefore, be regarded as Burmeister’s type 
scries.” 

Male : (General characters of head, thorax, and abdomen as in 
sternae. The breadth of the head tends to be smaller (table G), 
but the proportions are the same (table 5). The genitalia (figs. 
19, 2<S, 29) are distinguished from all other species mentioned here 
by the characters of the paramere head, endomeres, and meso- 
some. 

Female; General characters as in sternae, but measurements 
tend to be smaller (tables 4, 5, 7). Sternite VII is fused to the 
subgenital plate as in laticaudata; the inner anterior angle of the 
last sternal plate each side is pointed and more heavily sclcro- 
tized (fig. <S). The females can also be distinguished from lati¬ 
caudata by the considerably smaller measurements of the head 
and by the greater length of sternite VII in the midline, usually 
actually, and always proportionally to length of abdomen (fig. 
11 ). 

Material from Type Host Examined: Twenty-two males 
and 18 females from Sterna a. albifrons Pallas from Egypt and 
Scotland. 

Type Material; Neotype (male) and neallotype (female) of 
S. melanocephalus (Burmeister), slide No. 4674 in the Meinertz- 
hagen collection, from Sterna a. albifrons, Egypt. Neoparatypes: 
Twenty-two males and 17 females from the same host species, 
localities as listed above. 

Piaget (ISSO, p. 109, pi. 9, fig. ii) described and figured a Sae- 
nimidswnia under the name Docophorus melanocephalus Nitzseh 
from Sterna cantiaca (= Thalasseus s. sandvicensis) and recorded 
it also from Larus cirrhocephahis. The Piaget collection at Leiden 
contains one female Saennindssonia (not examined critically) from 
Sterna rantuica. The British Museum Piaget collection contains 
two males and four females of Saemundssonia laticaudata (Rudow) 
(slides Nos. 900, 901) from Sterna cantiaca, one male and one 
female of 5'. sternae (Linn6) (slide No. 902) from Sterna cantiaca 
(presumably stragglers from Sterna hirundo), and one male of a 
Saemundssonia not dealt with in this paper (slide No. 903) and 
presumably a straggler. The specimen from Larus cirrhocephalus 
is missing. 
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Saemtmdssonia laticaudata (Rudow), 1(S()9 
r'i^ures 7, If?, 20, 27 

Doiopliorits latUamiaius Rnuow, ISOi), p 12. Host- Sterna canliaai = 
Thalasseus s. saiidviiensis (Lalhaiu). 

tDocophorus hrevicornis ViiviiKh, 1S71, p. 112. Host: Sterna ani/tiivida = 
Thalasseus sandvueitsis aciiflavidiis (Cabot). 

There is nothing in Rudow’s original description which prevents 
this name’s being used for the Saemundssoma species on Thalas¬ 
seus s. sandvicensis (Latham). No specimens have been seen from 
the type host of bremcornis = Thalasseus sandvicensis acujlavidiis 
(Cabot), but it is probable that the two subspecies of sandvicensis 
have the same subspecies of Saemtmdssonia. As the type of 
bremcornis is no longer in existence, the name is placed provi¬ 
sionally as a synonym of laticaudata but remains available for the 
species from the type host if this should prove to be di.stinct from 
that on T. s. sandvicensis. 

Male : General characters of head, thorax, and abdomen as in 
sternae. All measurements tend to be larger, especially of the 
head, but the proportions arc the same (tables 4-())- The geni¬ 
talia are distinguished from sternae by the characters of the para- 
mere head, endomeres, and mesosomc (figs. 18, 2(5, 27). 

Female: General characters of head, thorax, and abdomen as 
in sternae, but, as in the male, all measurements tend to be greater. 
Stemite VII is fused to the subgenital plate (fig. 7). 

Material from Type Host Examined : Four males and eight 
females from Thalasseus s. sandvicensis (Latham) from England 
and Mauretania. 

Other Material Examined: vSix inale.s and three females 
from Thalasseus henghalcnsis par (Matliews and Iredale), Aden 
and Port Sudan; 12 males and 10 females from Tluilasseus bergi 
velox (Cretzschmar), Red vSea; and two males and two females 
from Thalasseus b. bergi (Lichtenstein), southwest Africa. 

Type Material: Neotype (male) and neallotype (female) 
of S. laticaudata (Rudow), slide No. 318 in the British Museum 
collection (presented by G. H. E. Hopkins) from Thalasseus s. 
sandvicensis, NorloYk, England. Neoparatype: Three males and 
eight females from the same host species, localities as listed above. 

Specimens from two South American species of Thalasseus, T. 
m. maximus (Boddaert) and T. eurygnatha (Saunders), do not 
appear to be quite typical of the above and may prove to be new 
subspecies. 
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Saemundssoma peristica (Kellogg and Kuwana), 1902 

Docophorus peristkus KELLO(tc! and Kuwana, 1902, p. 402. Host: Sterna 
fulginosa — Sterna fiiscata crissalis (Lawrence). 

This species was described from material taken from Sterna 
fiiscata crissalis (Lawrence), and allegedly from Dendroica aureata 
= D. petechia atireola Gould and Nesomimus carringtoni = N. 
barringtoni Rothschild. The figure is undoubtedly that of a 
Saemundssoma, and the occurrence of this species on the two 
passerine hosts must have been due to contamination. This 
species is discussed below under S. snyderi. 

Saemundssoma snyderi (Kellogg and Paine), 1910 

Doroplwrus iiiyderi KiihhOGG Am P\WK, 1910, p. 124. Host: Sterna liinata 
Leak. 

No information is available on the types of S. peristica or 5. 
snyderi, nor have specimens been seen from the type hosts. It is 
not, therefore, possible to resolve the present confusion which has 
arisen over these two names, resulting from the redescription of 
alleged snyderi from the type host of peristica (see Ferris, 1932, p. 
71). In this redescription no mention is made of peristica or 
whether or not the types of snyderi were examined. S. snyderi 
(sensu Ferris, 1932) appears from the figures to be near laticau- 
data. 


Saemundssoma lobaticeps (Giebel), 1874 
Figures 9, 12, 14, 20, 30, lU 

Docophorus lobaticeps Girbrl, 1874, p. 109. HOvSts: Sterna hirnndo and 
Sterna Jissipcs = Chlidonias n. ni^ra (LiiincO. 

^Doiophoriis past lil if crus PiCA(iLiA, lcS85, p. 3. Host: HydrocheUdon surina- 
niensi^> — Chlidonias nigra siirinaniensis (Giiiclin). 

(Docophorus laricola NitZwSch, Girhbl, 1801, p. 015, nomen nudum.) 

(Doiophoriis laricola Nilzsoh, Gikhkl, hSOO, p. 000, nomen nudum.) 

Do(ophorus laricola Gimmhj 187K p. 110. Host: Sterna leucoparia 

== Chlidonias h, hyhrida (Pallas) 

Docophorus lobaticeps was described from specimens alleged to 
have come from Sterna hirnndo and Chlidonias nigra. However, 
there seems little doubt that the original description must have 
been made from a specimen from Chlidonias nigra. The characters 
separating Saemundssoma sternae (from Sterna hirnndo) from the 
Saemundssoma of Chlidonias nigra are the emarginated hyaline 
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margin of the head in the latter species, and (in the male) the 
usually greater width of the head proportional to its length. As 
attention is drawn to both these characters in the original descrip¬ 
tion of Johaticeps, this name must be used for the Saemundsso'tvia 
from Chlidonias nigra. 

No specimens have been seen from the type host of pustiiUJerus, 
but it is probable that the Saemmidssovia from this host would be 
conspecific with that from C. n. nigra. S. pustulijera is therefore 
placed provisionally as a synonym of lobaticeps. 

The history of the name laricola has been discussed above, and 
it is accepted as the name for the species of Saemundssonia from 
Chlidonias h. hyhrida. Specimens from this host appear to be 



Fig. 15. Saemundssonia hopkinsi, head, male. 

conspecific with lobaticeps; laricola is therefore placed as a 
synonym of this latter name. 

Male: Head (fig. 14) with general characters as in sternae, but 
distinguished from all preceding species by the emarginated hya¬ 
line margin of the head and by the cly]ieal signature which is 
deeply emarginated anteriorly and scarcely projects beyond the 
anterior point of the marginal bauds. 

Thorax as in sternae. 

Abdomen with general characters as in sternae, but is distin¬ 
guished by having both the tergal plates and secondary sclcrotiza- 
tion of segment II separated medianly. Segments II-IV tend to 
have a greater number of dorsal setae (see table 2). 

Genitalia (figs. 20, 30, 31) are distinguished from those of the 
preceding species by the presence of a sclerotized cross bar at the 
distal end of the basal plate and by the median fusion of the en- 
domeral projections. 
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Female; Head and thorax with characters as in male but 
larger. 

Abdomen with general characters as in sternae; tergites and 
secondary sclerotization of segment II separated medianly. 
Sternite VII and subgenital plate as in laticattdatus (fig. 12); last 
sternites more elongate (fig. 9). Chaetotaxy as in sternae, but 
dorsal setae are more numerous (table 2), and there are five to 
seven setae instead of three each side of the last sternite. 

TABLE 2 

DoRvSal Abdominal CiiAETorAxy® 



Male 

Female 

II 

8-10 

8-10 

in 

9-14 

12-18 

IV 

13-15 

16-18 

V 

11-13 

14 

VI 

6-8 

14-16 

VII 

6-6 

10-14 

VIII 

4 

4 

IX-X 

4 

4 

® Specimens from Chlidonias 

h. hybrida included. 



Material from Type Host Examined: Three males and two 
females from Chlidonias n. nigra (Linn6) from Wales, north 
Greece, and no locality (Piaget collection). 

Other Material Examined: Four males and three females 
from Chlidonias k. hybrida (Pallas), Khartoum, Sudan; one male 
and one female from Chlidonias hybrida indica (Stephens), Af¬ 
ghanistan; 1() males and 22 females from Chlidonias leiicoptera 
Temminck, Egypt, Sudan, Uganda, and Kenya. 

Type Material: Neotype (male) of S. lobaticeps (Giebcl), 
.slide No. 14();)r) in the Meinertzhagen collection, from Chlidonias 
n. nigra, south Wale.s Neoparatypes: Two males and two fe¬ 
males from the same host species, localities as listed above. 

Neotype (male) and neallotypc (female) (agreeing with de¬ 
scriptions and figures of lobaticeps) of S. laricola (Nitzsch), slides 
No. Ill 1 and 312 in the British Museum collection, from Chlidonias 
h. hybrida (Pallas), Khartoum, Sudan. 

There are four slides labeled Docophorus lobaticeps (see Piaget, 
18(S0, p. 110). In the Leiden portion of the Piaget collection there 
is one male Saemundssonia (not examined critically) from Sterna 
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hirundo. In the British Museum Piaget collection are one male, 
one female, and one nymph of 5. Uiticaudata (Rudow) (slide No. 
965) from Sterna gracilis = .S', dougallii gracilis Gould (host record 
not reliable); one male and one nymph of 5. sternae (slide No. 
964) from Sterna hirundo; and one male and one female of S'. 
sternae (slide No. 960) from Sterna sp. Piaget described and 
figured (1880, p. 110, pi. 9, fig. 6) Docophorus laricola Nitzsch, 
giving as hosts: Sterna minuta = Sterna albijrons, Sterna nigra = 
Chlidonias n. nigra, and Sterna hirundo. The figure shows the 
emarginated hyaline margin of the head characteristic of this 
species. The Leiden collection contains three slides labeled D. 
laricola (not examined critically): one male, one female, and one 
nymph (slide No. 06) and one male and two nymphs (slide No. 
07) of Saemundssonia from Sterna minuta; and one male of 
Saemundssonia (slide No. 68) from Sterna nigra. In the British 
Museum collection there are four slides labeled D. laricola: three 
females of Saemundssonia sp.? (slides Nos. 904, 905) from Sterna 
minuta; one male and one female of 5. lobaticeps from Sterna 
nigra (slide No. 906); one male 5. lobaticeps from S. hirundo 
(slide No. 908 ); and one male and one female of 5. sternae from 5. 
hirundo (slide No. 907). 


Saemundssonia hopkinsi, new species 
Figures 10. i:}, 1.), 21 

This species is nearest lobaticeps, from which it is di.stingui.slicd 
in both sexes by the clypeal signature; in the male by the charac¬ 
ters of the head of the paramere, and in the female by the breadth 
at the temples (specimens of lobaticeps and hopkinsi will probal)ly 
be found showing an overlap in this measurement), the characters 
of the genital plate, and by the smaller number of setae lateral to 
the last stemite. 

Male : Head (fig. 15) resembles that of lobaticeps in the charac¬ 
ters of the emarginated anterior hyaline margin and in the position 
of the anterior margin of the cl 3 rpeal signature. It is distinguished 
by the shape of the signature and by the greater breadth at tem¬ 
ples, both actually and proportionally to length of head (tables 
4~6). 

Thorax as in lobaticeps but tends to have more marginal ptero- 
thoracic setae (10-12 each side). 
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Abdomen as in lobaticcps but the dorsal setae are more numerous 
(see table 3). 



FKx, K). Sarmjmdssoiiia steniac, paraiueres. 

Fi(i. 17. S(iemiin(hsoma loekleyi, lydVdmiiTQS. 

Fig. is. Saemia7dsso?7l<i ktiicaudata, puraincres. 

Fici. 19. Saemundsso7ua melanocephalus, parameres. 

Fig. 20. Saeniimdssonia lobaticeps, parameres. 

Fig. 21 . Saemimdssonia hopkinsi, parameres. 

Genitalia of the same type as lobaticeps but the parameres are 
longer and the details of the head different (fig. 21); endomeres 
and mesosome as in lobaticeps but stouter in form. 
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TABLE 3 

Dorsal Abdominal Ciiaetotaxy 



Male 

Femiilc 

11 

10-14 

U) 16 

III 

16-20 

18-22 

IV 

18-20 

18-26 

V 

14-lG 

18-22 

VI 

10-12 

20-22 

VII 

6-8 

14-18 

VIII 

4 

0-8 

IX-X 

2-4 

4 


Female : General characters of head and thorax as in male, but 
all measurements greater. The females cannot be distinguished 
from lobaticeps by the proportions of the head. 



Figs. 22, 23. 
Figs. 24, 25. 
Figs. 26, 27. 
Figs. 28,29, 
Figs. 30, 31. 


Saemundssonia sternae, mesosomal parts of male j^cniLalia. 
Saemundssonia lockleyi, mesosomal parts of male f^cnitalia. 
Saemundssonia laticaudata, mesosomal parts of male genitalia. 
Saemundssonia melanoceplialus, mesosomal parts of male genitalia. 
Saemundssonia lohaticeps, mesosomal parts of male genitalia. 


Lines represent 0.05 mm. 
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TABLE 4 

Measurements of Types 





Length 

Male 


Breadth 



A ~ 

B 

C 

D 

E 

A 

B 

C 

D 

E 

Head 

0.57 

0 

.55 

0.07 

0.58 

0.60 

0.53 

0.52 

0.63 

0.59 

0.65 

Prothorax 

0.14 

0 

.12 

0.19 

0 14 

0.16 

0 28 

0.28 

0.35 

0.31 

0.33 

Ptero thorax 

0.19 

0 

.18 

0 21 

0.17 

0.21 

0.40 

0.38 

0.48 

0.43 

0.46 

Abdomen 

0.07 

0 

.75 

1.02 

0.62 

0.77 

0.62 

0.61 

0.86 

0.67 

0.73 

Total 

1.40 

1 

.47 

1.88 

1 45 

1.59 






Paramerc" 

0.25 

0 

.18 

0 29 

0 23 

0.29 







Female 




Length 



Breadth 



A 

B 


D 

E 

A 

B 


D 

E 

Head 

0.64 

0.58 

0.71 

0.62 

0 63 

0.65 

0.58 

0.70 

0.67 

0.72 

Prothorax 

0.17 

0.15 

0.20 

0.19 

0.16 

0.35 

0.32 

0.37 

0.35 

0.36 

Pterothorax 

0.25 

0.24 

0.23 

0.26 

0.24 

0.50 

0.45 

0.56 

0.50 

0.51 

Abdomen 

1.12 

1.03 

1.24 

0.99 

0.89 

0.90 

0.80 

1.01 

0.84 

0.87 

Total 

2.00 

1.81 

2.18 

1.86 

1.76 






St, VH (mid- 











line) 

0.09 

0.11 

0.08 

0 09 

0.07 






A, sternae; 

B, melanocephalus; C, laticaudata; 

D, lobaticeps (female is not the 


type); E, hopkinsi (female is not the type). 
Length from dorsal view. 

^ Specimen slightly distorted. 


TABLE 5 
Cephalic Index 


No, of Specimens C.I. Range 



Male 

Female 

Male 

Female 

i>tcrnac 

12 

20 

0.90-0.94 

0.97-1.05 

hnklcyi 

(a; 

2 

() 

0.02-0.95 

0.92-0.98 

(bj 

5 

It 

0.92-0.95 

0.93-0.99 

niclanocep/ialiLs 

18 

18 

0.88-0.96 

0.94-1.00 

laticaudata 

(c) 

3 

5 

0.93-0.95 

0.92-0.96 

(f) 

3 

8 

0.91-0.95 

0.93-1.00 

lobaticeps 

(i) 

3 

2 

0.97-1.02 

1.08-1.11 

(j) 

4 

3 

0.99-1.03 

1.08-1.10 

(i; 

4 

11 

0.96-1.00 

1.05-1.12 

hopkinsi 

15 

15 

1.06-1.11 

1,10-1.17 

See table 6 for list of hosts. 
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Breadth (in Millimeters) of Head at Temples of Females, in Numbers of Specimens 
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See table 6 for list of hosts. 

® Not laticaudata, se?tsu stricto. 
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Abdomen as in lobaticeps. General characters of sternite VII 
and subgenital plate as in lobaticeps, but sternite VII is narrower 
medianly and strongly arched (fig. 13). Last sternal plate may 
prove to be diagnostic in general form (fig. 10); setae lateral to 
this plate three to four each .side. Setae tend to lie more numerous 
than in male (table 3). 

Described from 15 males, and 17 females from Sterna anrantia J. 
E. Gray from Deccan and Nepal, India, and Myitkyina, Burma. 

Holotype (male), slide No. 8730 in the Meinertzhagen collec¬ 
tion, from Sterna aurantia Gray, Dcccan, India. Paratypes: 
Fourteen males and 17 females from the same host species, locali¬ 
ties as listed above. No allotype has been designated, as the only 
female in good condition from the Indian specimens is deformed, 
tergite V and VI on one side being partially fused. The Burmese 
material was examined shortly before going to press after the 
figures and measurements had been made. 'I'his latter material 
was seen through the kindness of Dr. Henry S. Fuller of the 
Bowman Gray School of Medicine, Winslon-vSalem, North 
Carolina. 

The species is named in honor of Mr. G. H. I£. Hopkins, to 
whom I am greatly indebted for the loan of some notes on the 
nomenclature of these species and for further advice on the same 
subject. 


Saemundssonia atlantica (Kellogg), 1914 

Docopliorics atlantitus Kellogg, 1911, p. SI. Hosts: Sknorarius cn’pkkitus 
= S. parasiticus anA Sterna paradisea Pontoppitlaii. 

This species must be mentioned, as it was described from ma¬ 
terial alleged to have been collected from Stcrcorarius parasiticus 
and Sterna paradisea, and as Harri,son (1919, p. <S<S) gives only the 
second host. The species of Saemundssonia on the.se two hosts are 
quite distinct, and there is no doubt that the figure represents the 
type of Saemundssonia found on Stercorarius and not that on 
Sterna. The record on the latter host must therefore be due to 
some error. 


SUMMARY 

All the known species of Saemundssonia from the Steminae are 
discussed, and two new species are described. The species of pre¬ 
vious authors described from more than one host, and therefore 
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isually composite, are restricted to one type host and redescribed 
md figured. Neotypes have been erected for species of which the 
original type material is presumed to be lost and where material 
rom the type host is available. 

LIST OF SPECIES DISCUvSSED, WITH TYPE HOSTS 
(Synonyms in brackets) 

Saemundssonia 

atlantica (Kclloj^g), 1914. Stercor arms parasiticus (Linne) 

hopkinsiy new species. Sterna aurantia J. E. Gray 

laticaudata (Rudow), lcS()9. Thalasseus s. sa7idvicensis (Latham) 

[brevicornis (Gicbel), 1874. Thalasseus s. acufiavidus (Cabot) 1 

Lobaticeps (Giebel), 1874. Chlidonias n. nigra (Linn4) 

\pusiuliferiis (Picaglia), 1885,... Chlidonias nigra sttrinameiisis (Gmelin)] 

[laricola (Giebel), 1874. Chlidonias k hybrida (Pallas)] 

locldeyiy new species. Sterna vittata georgiae Reichenow 

molauoceplialus (Hiirmeislcr), 18)58. Sterna a. albifrons Pallas 
peribtira (Kellogg and Kuwana), 

1902. Sterfia f uscata crissalis (Lawrence) 

suyderi (Kellogg and Paine), 1910.. Sterna lunata Peale 

sternae (Linne), 1758. Sterna h. hirundo Linn6 

\fornhatus (Olfers), 1810. Sterna h. hirundo Linnd] 

\5-maculatus (Piaget), 1885. {CJielidon u, urbica (Linne)]. In error 
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By John C. Armstrong 
INTRODUCTION 

The material upon which this report is based was collected by 
the author at Barahona Harbor, Dominican Republic, during 
the summers of li)82 and 1933. A narrative account of this work 
by William G. Hassler has appeared in Natural History (1933, 
vol. 33, no. 3, May-June, p. 287). The local names referred to in 
the text may be found on the United States Hydrographic Office 
charts of the region. 

My thanks are due to Dr. Fenner A. Chace, Jr., for the privilege 
of examining specimens of Crangon mridari and of C. armillatus 
in the Museum of Comparative Zoology and to Dr. Waldo L. 
Schmitt for making available to me material of these two species 
from the collection of the United States National Museum. 


HIPPOLYTIDAE 

GENUvS OGYRIDES STEBBING 

In his great monograph on the family Crangonidae, Couti^rc 
(1 (S99) cf )nsidere<l Ogyrides to be a member of that group, and most 
suhM‘(|uent workei's have followed him in this. The relation of 
this genus with more typical ci'angonids was thought to lie through 
Aiilomalc and Plerocaris. Of this he wrote {ibid., pp. 347-348), 
“La serie Ogyris [Ogyrides], Pterocaris, Automate se laisse assez 
nettement etablir. Ces genres offrent le caract^re commun des 
ophthalmopodes paralldles, cylindriques, non recoverts par la cara¬ 
pace echancr6e. Ogyris cst d beaucoup d’%ards (absence d’^chan- 
crures eardiques, armature du tclson, rostre multident6. Ire paire 
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faible, m4ropodite de la 3me paire arme) un veritable Hippolytid4, 
et constitute le point de contact le plus 6troit de cette famillc avcc 
les Alpheides [Crangonidae].” 

At that time he had not, however, seen any examples of Oi>yrides, 
Automate, or Pterocaris. Ortmann, who had described O. oedden- 
talis under the family Hippolytidac in 1 <S93, adhered to his original 
classification in 1901. The most drastic revision was that pro¬ 
posed by Hay and Shore (191S) who wrote (p. 3SX), “Having be¬ 
fore us representatives of Ogyris {Ogyrides) and Automate, as well 
as several typical genera of both families mentioned (Crangonidae 
and Hippolytidac), we have come to the conclusion that Ogyris 
differs too greatly and in too many characters to admit to our 
placing it in either family. Its resemblance to Automate is very 
slight, and it appears also to be very different from Pterocaris.” 
They, therefore, proposed that a special family, Ogyridae, should 
be erected for its reception. Of this they said, “The family is 
coterminous with the genus Ogyris and, probably, should stand 
between the Crangonidae and the Hippol)d.idac.” 

Their suggestion has not been followed by later authors. The 
general agreement that the Crangonidae and Hippolytidac are 
very closely related and that Ogyrides stands, as it were, in the 
position of connecting link cannot be retained if we are to accept 
the conclusions which Gurney based upon extensive studies of 
decapod larvae. In his report (Gurney, 1938) on the palaemonid 
and crangonid larvae of the Red Sea he follows a discussion of 
the larval characters of the families involved with the statement 
(p. 59), “The points of similarity which I have given are at least 
positive and unequivocal, and I submit that they sufiice to prove 
that the Palaemonidae and the Alpheidae [Crangonidae J are very 
closely related, and that they are not nearly relaled to the I lip- 
poly tidae.” 

A comparison between the series of Ogyrides yaquiensis Ijefore 
me and two species of Automate, kingsleyi and liaig/itae, shows 
little similarity between these genera. With the exception of the 
relatively very slight elongation of the eyestalks in Automate, 
that genus does not appear to resemble Ogyrides any more closely 
than do the other crangonid genera. The more important diver¬ 
gences between Ogyrides and the described genera of the crangoids 
are; (1) the strong bristles and narrow proportions of the median 
and inner laciniae of the first maxillipeds; (2) the third segment of 
the third maxiUiped being shorter than the second; (3) the feeble 
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development of the first pair of chelipeds; (4) the presence of a 
sternal plate on the thorax; (5) the multidentate rostrum; (6) 
the transverse ridges and grooves of the telson; (7) the absence of 
the cardiac notch; and (<S) the absence of the transverse articula¬ 
tions of the outer blades of the uropods. Among the known genera 
of the crangonids these last two characters are similar only in the 
genus Thunor, a highly specialized relative of Crangon which quite 
obviously bears no special affinity to Ogyrides. Considering 
also that if Ogyrides be excluded, the family Crangonidae forms a 
very compact group of closely related genera, I do not believe that 
the available evidence justifies its inclusion in that group. Among 
the other caridean families, it appears to be most closely related to 
the Hippolytidae. The following characters support this rela¬ 
tion : (1) the multidentate rostrum; (2) the absence of the cardiac 
notch; (3) the feeble development of the first pair of chelipeds; 
(4) the multi-articulate carpus of the second leg; and (5) the 
presence of a thoracic sternal plate. Ventral processes on the 
thoracic stemi are found on a number of hippolytids. I have 
observed them on species of Spirontocaris, Alope, Saron, Thor, and 
Trachycaris, those of the latter genus being particularly well 
developed. In this family they may also occur on both sexes. 

vSo far as I have been able to ascertain, no genus previously 
referred to the Hippolytidae has the terminal segment of the 
third maxillipcd shorter than the penultimate as does Ogyrides, 
nor does any have the transverse grooves and ridges of the telson. 

In the synoptic key to the genera of Hippolytidae, given by 
Holthuis (1947, p. 4) in his recent review of the family, Ogyrides 
would fall close to Rnalus. It does not, however, bear any strik¬ 
ing resemblance to that genus. 

In conclusion, I consider that Ogyrides is best accommodated 
in the' Hippolytidae for the present and that a knowledge of the 
larval stages must be obtained before the question of its relation¬ 
ships can j)e satisfactorily resolved. 

Ogyrides yaquiensis, new species 
Figure I 

Material: Holotype, one female, A.M.N.H. No. 9564, cara¬ 
pace 4.3 mm. long; paratypes, 27 females (16 ovigerous), eight 
males, and nine so mutilated that the sex cannot be determined, 
A.M.N.H. No. 9565. All taken on grass banks 1 to 3 feet deep 
near mouth of Rio Yaqui del Sur. 
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Fig. 1. Ogyrides yaqidensis, new species, A. Fifth leg. B. Third leg, 
outer side. C. Ischium and merus of third leg, inner side. D. Carapace. 
E. Peduncle of second antenna. F. Frontal and antennal structures. G. 
Third maxilliped. H. First cheliped. I. Second chelii ed. J. Underside 
of telson, K. Under side of proximal portion of uropod. L. Tail fan. 
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Description : The rostrum is equilaterally triangular, curving 
downward slightly at the tip which is rounded and furnished with 
a scanty tuft of coarse bristles. The anterior margin of the cara¬ 
pace is fringed with short fine hairs. The rostral carina is low, 
extends one-quarter the length of the carapace and bears from 
eight to 12 spiniform teeth. (The frequency distribution of these 
teeth is shown in table 1.) The carina with the fewer teeth have, 
in general, the longer teeth. Coarse bristles similar to those at 
the tip of the rostrum are placed in a row at either side of these 
teeth along about half the length of the carina. 

The eyestalks, narrowest in the middle, extend beyond the car- 
pocerite for from 0.24 to 0.38 of their length. The proximal third 
of their interior border is beset with a few short plumose bristles. 

The antcnnular peduncle falls slightly short of the carpocerite. 
The second antcnnular article is a little more than half as long as 
the first; the third, a little less than half the second. The styloc- 
erite is large, reaching slightly less than two-thirds tlie length of 
the first antcnnular article and terminates in two strong, acuminate 
spines. 

Both the internal and external distal angles of the ventral sur¬ 
face of the basicerite are armed with a minute spine. The scaphoc- 
erite reaches nearly to the end of the second antcnnular article. 
Its scale, nearly four times as long as wide at its greatest width, is 
almost as long as the lateral spine, only a minute tip of the latter 
being left free. The carpocerite exceeds the scaphocerite by one- 
third of its length and is five times as long as wide. 

The third maxillipeds are long, reaching beyond the eye pe¬ 
duncles when extended. 

The first pair of chelae arc short, feeble, and symmetrical. The 
fingers, with pointed tips, gape sUghtly when closed, have unarmed 
cutting edges, and are somewhat le.ss than twice the length of the 
])alin. The merus is four times as long as wide. 

'riie second pair over-reaches the carpocerite by about half the 
length of the fingers. The carpus is subdivided into four seg¬ 
ments which stand in the following proportions on the type: 
proximal l.Orsecond ().27;third {).18:fourth ().31;and chela 0.82. 
On the figured specimen these ratios are: 1.0:0.27:0. IS: 0.35:0.73; 
on another specimen: 1.0:0.30:0.10:0.30:0.80. 

All the segments of the following three pairs of legs are furnished 
with setae. The ratios of the lengths of five distal segments of 
the third leg of the type are: ischium 1.0:merus 0.9:carpus 0.8: 
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propodus 0.54:dactylus 0.28. On the figured specimen these 
ratios are; 1.0;0.70:0.68:0.47:0.33; on another female: 1.0: 
0.01:0.73:0.45:0.3(). The merus and the ischium of the third leg 
are armed with strong spines near the distal end of the inner .side. 
The lengths of segments of the fourth leg of the type stand in the 
ratios: ischium 1.0:merus 1.14:carpus 0.68:propodus 0.50: 
dactylus 0.21. 

The relative lengths of the ischium, merus, carpus, propodus, 
and dactylus of the fifth leg of the t 3 ^e are: 1.0:0.7;0.20:0.40; 
0.35; on the figured specimen: 1.0:0.72;0.20:0.14:0.35; on 
another female: 1.0:0.67:0.24:0.36:0.27. 

The telson has an obtuse lateral prominence situated at about 
the proximal third of the lateral margins. The distal end is 
obtusely pointed. The ventral surface bears three arcuate trans¬ 
verse ridges on either side near the proximal base. 

Remarks: Ogyrides yaquiensis rescm))les occidcntalis (Ort- 
mann) and striaticauda Kemp. Yaquiensis may be at once dis¬ 
tinguished from occidentalis by the great length of the eyestalks, 
which over-reach the antennular peduncle by from one-quarter to 
one-third of the length of the eyestalks on yaquiensis and reach 
about to the end of the antennular peduncle on occidentalis. Ac¬ 
cording to Ortmann’s figures (1893, pi. 3, figs. 4-4n) of occidentalis, 
yaquiensis also differs in the following particulars: (1) the external 
angle of the basicerite of yaquiensis bears a very minute spine dis¬ 
cernible only under high magnification, while occidentalis bears a 
strong spine at that point; (2) the scaphoceritc of yaquiensis is 
shorter and has a less prominent lateral spine; (3) the lateral 
prominences of the telson are well developed in yaquiensis and 
lacking in occidentalis. From striaticauda, yaquiensis may be dis¬ 
tinguished by the following characters: (1) the longer ocular 
peduncles which in striaticauda exceed the antennular peduncle by 
only the length of the last segment; (2) the relative length of the 
carpal segments of the second leg, of which the third is only about 
one-half the length of the second and fourth in yaquiensis and 
the last three of which are suhequal in striaticauda; (3) the number 
of transverse ridges on the under side of the telson, three in 
yaquiensis and four in striaticauda. 

Hay and Shore (1918, p. 388) and Yokoya (1927, p. 172, pi. 7, 
fig. 14) refer to the sternal plate as a thelycum. These authors 
had only single specimens for study, in both cases females. Kemp 
(1915, p. 288, fig. 3()d), although dealing with series of specimens, 
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does not give the sexual distribution of that structure but refers 
to it as a sternal plate. In yaquiensis this plate is present on the 
males as well as the females and cannot therefore be regarded as a 
thelycum. Its shape and size in the three other species for which 
this character is known, alphirostris (Kingsley), occidentalis 
(Ortmann), orientalis (vStimpson), as described by Yokoya (1927, 
p. 172), and striaticaiula (Kemp), seem to be much the same as in 
the ])resent species. 

Tlie transverse ridges on the under side of the telson appear to 
have been overlooked by all authors except Kemp (1915) and 
De Man (1922). On these Kemp {ibid., p. 288) remarked, “The 
telson does not possess a feeble lateral prominence but on either 
.side, situated in the proximal third on the ventral surface, are four 
oblique ridges, the three anterior ones placed close together, the 
other rather more distant. In spirit they have a rather nacreous 
lustre atid perhaps represent a stridulating organ, but I am unable 
to llnd that they possess transverse striae and there does not 
apjjear to be any ridge on the basal segment of the uropods which 
could be brought to bear on them....” I have also observed three 
such ridges on the telson of occidentalis and of alphirostris. 

In Ogyrides yaquiensis the structure on the under side of the 
telson consists of three short arcuate ridges near its proximal base. 
Tliese extend to the margins of the telson and, if the telson be 
examined from a lateral view, they are clearly visible in the 
emargination defined by the proximal base of the telson and the 
lateral prominences. When viewed in this manner, the ridges 
may be seen to incline posteriorly at a considerable angle from the 
normal to the ventral surface of the telson. On the basal seg¬ 
ment of the uropods is a structure which locks with these ridges. 
'I'll is structure consists of a ridge whose anterior edge is undercut 
to form a groove receiving the telson ridge and which curves in a 
eoniplenientary sense to the telson ridge. The external and 
internal ends of the uropod ridge terminate in an obtuse tooth or 
lobe, that of the outer end being much the larger. Both of those 
are directed anteriorly. 

In those preserved siiecimens on which this mechanism re¬ 
mained engaged, the transverse portion of the uropod ridge was 
hooked upon one of those of the telson, while the outer lobe comes 
to rest against the lateral margins of the telson. These margins 
are beveled towards the dorsal surface of the telson, and part of 
the outer lobe of the uropod ridge engages with that portion of the 
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tclson ridge which lies on that slope of the bevel. Most of the 
speeimens with the ridges interlocking in the preserved material 
had the uropod ridge hooked over the second telson ridge; a few, 
however, had it engaged with the first or the third. How this is 
possible may be seen by the following experiment; If the telson 
of a well-preserved specimen with the anterior ridge engaged be 
depressed by pressing on its dorsal surface while holding the 
abdomen stationary, the relative positions of the uropods and 
telson will be altered; any point on the uropods will be brought 
opposite a point on the telson posterior to that which is formerly 
opposed. Consequently, provided the muscles of the uropods in 
this preserved material remain firm enough to offer some resist¬ 
ance to the movement of the tclson, the result of this procedure 
is to cause the ridge on the uropod to engage with a telson ridge 
posterior to the one with which it was formerly associated. If 
the pressure on the telson now be released, the telson will remain 
locked in this new position. 

TABLK 1 


Teeth on Rostral Carina in Ogyndes yaquiensn, New SpeciivS 


Number of specimens 

1 

4 

34 

0 


Number of teeth 

8 

9 

10 

ll 

12 


It may thus be seen that the morphology of this curious struc¬ 
ture suggests the possibility that it may serve as a locking mecha¬ 
nism to strengthen the tail fan when used as an oar for the rapid 
backward propulsion of the animal. The transverse ridges would 
then serve to keep the tail fan together in a dorso-vcntral sense, 
while the inner spur on the uropod ridge may helj) to prevent a 
lateral displacement of the uropods. What utility there may be 
in having a series of transverse ridges on the telson, with the re.sult- 
ant possibility of locking the telson in as many positions, is not 
evident, and I cannot at present offer any suggestion. 

CRANGOWIDAE 
GENUS CRANGON WEBER 

Crangon viridari, new species 
Figure 2 

Crfflragow armitozw Darby (not Milne Edwards), 1934, p. 349; 1935, p. 161; 
1939, p. 61. 
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Material: Holotype, one male, carapace length 120 mm., 
A.M.N.H. No. 9567; paratypes: dissected specimen, one male, 
A.M.N.H. No. 9569, carapace length 112 mm.; 41, A.M.N.H. No. 
95()<S. This species was very common on the grass banks inside the 
north end of El Cayo where 43 specimens were obtained by sweep¬ 
ing with a dip net. 

DEvScription : The rostrum is narrow, 1.7 times as long as wide 
on the type, 2.0 on the dissected specimen, 1.8 on another, and 2.2 
on yet another. The rounded rostral carina is defined by shallow 



PTci. 2. Crangpn vin'dan, new species. A. Third maxilKped. R. Third 
leg. C. Second leg. I), Tclson. E. Large chela, lower side. E. Merus 
of small chela. t«. Large chela, upper side. II. vSmall chela. I. Frontal 
and antennal structures. 

sulci and extends back on the carapace to the base of the orbital 
hoods. 

The lengths of the first, second, and third antennular articles on 
the dissected specimen stand in the following ratio; 2.4:2.0:1.0; 
and on another specimen: 2.5:1.95:1.0. The second antennular 
article is 2.5 times as long as wide at the middle and 2.1 times as 
long as wide at the distal end as the dissected specimen. These 
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figures were 2.5 and 2.0, respectively, on another specimen. I'he 
terminal spine of the scaphocerite reaches to the end of the first 
antennular segment. The basiceritc, unarmed above, hears a 
strong ventral .spine. The carpocerite, 4.25 times as long as wide 
on the dissected specimen and 4.0 times as long as wide on an¬ 
other, reaches to the end of the antennular jieduncle. The scale 
of the scaphocerite, 2.0 times as long as its greatest width on the 
dissected specimen, reaches to the end of the carpocerite with its 
terminal spine projecting slightly farther. 

The distal end of inner margin of the upper side of the merus of 
the larger chela bears a strong .spine. The proportions of the 
larger chela of the type are: total length 1.0: fingers 0.35;height 
0.40; on the dissected specimen the.se ratios are; 1.0:().3(S:0.44; 
on another .specimen: 1.0:0.37:0.43. The fixed linger has a .small, 
V-shaped notch in the cutting edge at about the mid-point of its 
length. The merus of the smaller chela is armed with a small 
acute spine at the distal end of the inner margin of the upper side. 
The small chela ranges from 5.0 to 0.2 times as long as wide, 
being broader on the smaller specimens and on the males of pairs of 
approximately equal size (table 2). The dactyl is .simi>le in both 
sexes. 

The merus of the second pair of chelae is S.3 times as long as 
wide on the dissected specimen. The lengths of the jiroximal, 
second, third, fourth, and distal carpal segments of the dissected 
specimen stand in the following proportion: 1.0:0.01:0.25:0.23: 
0.36; on another specimen: 1.0:0.03:0.20:0.24:0.37; and on yet 
another: l.0:0.0;0.3:0.3:0.4. 

The merus of the third and following legs is unarmed. On the 
dissected specimen this is 5.3 times as long as wide, on another 
specimen 5.2, and on yet another 4.0. The dactyls of the third 
and following legs are simple. 

The telson of the dissected specimens is 2.0 times as long iis 
wide at the distal base, that of another specimen 2.5. 

Discussion ; Crangon mridari a^ipears to resemble L \ arm Hiatus 
(H. Milne Edwards) most clo.sely. From that species it may be 
separated by the following characters. The rostral carina in 
viridari is straight and rounded, that of armillatus is usually flat 
and either triangular or U-shaped. There is a complete inter¬ 
gradation of these shapes in the latter species, and as the propor¬ 
tions of the chelae cited by Schmitt (1924, p. 77) also show an 
almost perfect gradation, Crangon verrilU, established by him for 



1949 


NEW CARIDEA 


11 


specimens with a U-shaped rostral area, must be considered iden¬ 
tical with C\ armillatus. I have also seen specimens of the latter 
species which permit the selection of a graded series leading to a 

TABLE 2 


Cmngini viridari 

Crangon armillatus 

Length of Carapace 

Length/Width of 

Length of Carapace 

Length/Width of 

(in niin.) 

Small Chela 

(in mm.) 

Small Chela 

42 

5 0 

60 

3.4 

45 

5 0 

65 

4.5 

55 

5.0 

70 

4 0 

55 

5 3 

72 

4.1 

()0 

5 0 

75 

3.5 

00 

5 3 

85 

4.1 

()0 

5 0 

90 

4.2 

75 

5 5 

90 

3 7 

75 

5 5 

90 

8.5 

78 

5 0 

95 

3.7 

79 

5 0 

100 

4,0 

85 

5 3 

100 

5.0 

85 

5 0 

105 

4.3 

90 

5 8 

107 

4.1 

90 

5 3 

110 

3.9 

90 

5 5 

110 

3.5 

105 

5.5 

no 

3.6 

105 

5 5 

i no 

3.0 

110 

5 8 

115 

3.2 

no 

5 5 

115 

3.7 

120 

5 1 

120 

2.9 

125 

5 5 

120 

4.1 

125 

5 5 

120 

3.6 

180 

5 5 

125 

3.5 

180 

0 2 

180 

8 8 

Mean carapace length 87.80 

180 4,4 

185 8.1 

140 3 5 

140 3 6 

Mean carapace length 104 62 

Mean length/width of small 

Mean length/width of small chela 

chela 5 84 

Standard deviation of length/ 

3.8 

Standard deviation of length/ 

width of small chela 0.27 

width of small chela 0 47 


very rare extreme where the rostral area has been reduced to a 
rounded carina as in C. viridarL 
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The notch on the cutting edge of the fixed finger of the large 
chela is perhaps the most convenient diagnostic feature; this is 
always present in viridari and absent in am Hiatus. 

The smaller chela of viridari is significantly narrower than that 
of armillatus (table 2). The critical ratio of the difference be¬ 
tween the means is Ifi.Tf), indicating that there is only about one 
chance in several hundred thousand that such a difference could 
have arisen from chance alone. 

With viridari there is positive correlation between the length of 
carapace and the ratio of the length to width of the small chela. 
The correlation coefficient is +().(>, indicating a significant 
tendency for the claw to become narrower as the length of the 
carapace increases. For armillatus the corresponding correlation 
coefficient is —0.3 showing a slight tendency for the claw to be¬ 
come wider with increasing carapace length. 

The abdominal sternites of viridari are always unarmed, while 
about GO per cent of males and 25 per cent of the females of 
armillatus have a median spine on at least the finst of these ster¬ 
nites. 

It is also interesting that these two forms seem to l)e separated 
by an ecological isolation. C. viridari has been taken only upon 
grass banks, while as far as I am aware C. armillatus is found only 
among and under stones. The “C. armillatus” discussed by 
Darby (1934, 1935, 1939) as living on the grass banks at 
Tortugas, Florida, proved upon examination of the material de¬ 
posited by him in the United States National Museum to be C. 
viridari. 

THUNOR, NEW GENUS 

Rostrum absent. Front emarginate. Orbital hoods rounded, 
unarmed, and covering the eyes anteriorly. Cardiac notch absent. 
Carapace lacking all spines. 

Ocular beak absent. Corneae unarmed. 

Terminal segment of antenuular peduncle bifurcated. 

Mouth parts of Crangon with the exception of the first maxilla 
which lacks the setae on the outer half of the bifurcated palp. 

First chelae directed anteriorly and very asymmetrical. Larger 
chela with adhesive disks. Dactylus of larger chela with the 
pollex as in the Obesomanus group of Crangon. 

Second chelipeds with the carpus divided into five segments. 

No transverse articulation on outer uropods. 

No anal tubercles. 
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Branchial formula of Crangon. 

Discussion: Thunor appears to be most closely related to 
Crangon. Among the described secies of Crangon, Thunor rath- 
bunae most closely resembles C. idocheles described by Couti^re 
(19()(), p. SS3) from the Indian Ocean. From this and all other 
species of Crangon, Thunor may be distinguished by the following 
characters: (1) the obsolescence of the ocular beak, well developed 
in all species of Crangon as a distinct projection; (2) the absence 
of the cardiac notch, well developed in all other genera of the 
family; (3) the absence of the anal tubercles; and (4) the absence 
of the transverse articulations of the outer uropods. 

Thunor rathbunae (Schmitt) 

Figures 3, 4A—J, 4L 

Crangon rathbunae Schmitt, 1924, p. 74, pi. 1, figs. 1-10. 

Material: Thirty-one females (22 ovigerous) and 42 males 



Fig. 3. Thunor rathbunae (Schmitt). A. Mandible. B. First maxilla. 
C. Second maxilla. D. First maxilliped. E. Second maxilliped. F. 
Third maxillii)ed. 
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from the crevices of dead coral fragments in the quiet water behind 
the Piedra Prieta Reef. 

Remarks: The armature of the lelson exhibits a degree of 
variation which is not, so far as I am aware, equaled by any other 
species of crangonid. Not only do tlie number and position of 
their spines on both the telson and the uropods vary, but their 
arrangement is often asymmetrical. Typical variations arc shown 



Pig. 4. Thimor ratlibunae (Schmitt). A-J. Varieties of tclsoiis. K. 
Carapace of Crangon gmcilipes showing cardiac notch, c.n. L. Carapace of 
Thunor rathbunae. 

in figure 4. That shown in E of that figure is evidently the 
“norm” of the Barahona population, as (50 per cent of the speci¬ 
mens presented either that configuration or one very similar to it. 
That of D is the next commonest, with 10.5 per cent of the speci¬ 
mens having the four dorsal or marginal spines near the distal 
end and two pairs of terminal spines. The individuality of the 
specimens is so pronounced that, although most of them resemble 
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one of tlie figured types, it docs not seem possible to group them 
into any very significant classification. Most of the uropods are 
tluite normal in appearance with a single unpigmented spine on the 
external distal margin of the outer blade. A few, however, have 
one or both of the spines duplicated, and some showed the black 
pigmentation so characteristic of the Macrochirus group of the 
genus Crangon. 


GENUS SYNALPHEUS 

Synalpheus filidigitus, new species 
Figure 5 

Material; Holotype, one male, A.M.N.H. No. 9572, carapace 
length 2.7 mm.; paratypes, A.M.N.H. No. 9573, dissected speci¬ 
men, one female, A.M.N.H. No. 9574. This species was very com¬ 
mon in the cavities of a small sponge growing between the branches 
of a colony of porites in the quiet water halfway between the 
Piedra Prieta Reef of Barahona Harbor and the shore; over 150 
specimens were collected forming the scries discussed below. 

DijSCRIPTION: The rostrum is short, its length being less than 
half the distance across the front as measured between the tips of 
the orbital spines. The latter are subequal to the rostrum in 
length, being generally a little shorter but occasionally equal to, 
or even exceeding, it in some specimens. 

The length of the first, second, and third articles of the anten- 
nulcs stand in the following ratio on the dissected specimen: 
2.0:1.0: l.O. The styloeerite reaches about to the distal quarter 
of the first article. 

The superior angle of the basicerite bears a strong spine which 
falls short of the end of the styloeerite (in the type by an amount 
about eciual to its own length). The slender outer spine reaches in 
the type to the end of the second antennular article. In other 
eases it may be a little shorter and hardly reaches to the middle of 
the same article in some specimens. The scale of the scaphocerite 
is lacking in both sexes. The spine reaches to the end of the distal 
antennal article on the type and appears to have a range of varia¬ 
tion very similar to that of the outer spine on the basicerite. The 
carpoccrite, five times as long as wide on the dissected specimen, 
exceeds the antennular peduncle usually by about the length of 
the terminal antennular article. 

The proportions of the larger chela on the type are: fingers 1.0: 
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total length 8.3:height 1.1; on the dissected specimen these are: 
1.0:3.5:1.8; on another specimen: 1.0:2.7:0.0; and on .still an¬ 
other: 1.0:8.0:0.0. The palm is armed anteriorly with a small 
tubercle tipped with short, slender, downwardly directed spine. 
The great majority of individuals show the form illustrated in 
figure 5A. In a few oases, however, the tubercle may be reduced 
until in extreme examples the spine appears to spring merely from 
a slight prolongation of the palm, the dorsal margin of wliich is 
then straight. In a very few the spine itself may be reduced. 
Two small specimens, a male and a female, with narrow chelae 



Fig. 5. Synalpheiis filidigilus, new species. A. Distal j)orlion of large chela. 
B. Third leg. C. Second leg 

lack the spine, while two small males not only lack the spine but 
show only a trace of the tubercle. 

The proportions of the smaller chela on the type are: lingers 
1.0:total length 2.2:height 0.<S; on the dissected specimen these 
ratios are: l.0:2.2():().77; on another specimen: 1.0:2.2.5:0.88. 
The carpus is very close to 0..5 of the total length of the chela in 
all the larger specimens measured but is somewhat longer in the 
very small individuals, being 0.4 of the total length of the chela on 
a male with a carapace length of 1.0 mm. The merus is 8.8 
times as long as wide on the type, on the dissected specimen 8.(5, 
on another specimen 8.4, and on still another 3..5. 

The carpus of the second leg has only four articles. The first, 
second, third, and fourth of these stand in the following ratio on 
the dissected specimen: 1.0:0.2:0.16:0.4; on the opposite side 
of the same specimen: 1.0:0.23:0.18:0.4,}; on another individual: 
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1.0:0.27:0.23:0.45. The fingers of the chela are peculiarly elon¬ 
gate, being almost threadlike at their tips. 

The inerus of the third legs is 3.3 times as long as wide on the 
type, :i.4 on the dissected specimen, and 3.5 on another specimen. 

The outer margins of the uropods bear from four to two teeth, 
the majority having three. 

A large female, carapace length 3 mm., carried 20 eggs O.G mm. in 
diameter. 

RrsMARKs: This form agrees very closely with Couti^re’s 5. 
ratlihunae, from which it differs in the following particulars: (1) 
the superior spine of the basicerite which in S.filidigitus constantly 
falls short of the end of stylocerite and which extends to the end 
of the latter in 5. rathbume; (2) the tubercle on the distal end of 
the palm of the larger chela which is spinose in the great majority 
of individuals of 5. Jilidigitus and not spinose on S', rathbunae; (3) 
the narrower mcrus of the smaller chela which is over three times 
as long as wide on S. Jilidigitus and only 2.35 on S. rathbunae; (4) 
the filiform tijjs to the fingers on the second chelae of S. Jilidigitus 
which are of normal shape on S. rathbunae; and (5) the narrower 
merus of the third leg which is over three times as long as wide on 
Jilidigitus and only 2.<S on rathbunae. 

The apparent discrepancy in the relative length of the first 
antennular article, which I have given as twice the second for the 
filidigifus while Couti^re (1909, p. 84, fig. 51) indicates that in the 
rathbunae it is only 1.2 times the second, may be due to the method 
of measurement. I have removed this appendage and measured 
the length of the first article from its base. From Couti^re’s 
figure it seetus, however, probable that his ratio refers to the 
length of the visible portion of the first segment. 

Synalpheus disparodigitus, new .species 
Figure 0 

Material: IIolotyi)e, one male, A.M.N.H. No. 9575, carapace 
3.S mm. long; paratypes: eight males, five females (two oviger- 
ous), A.M.N.H. No. 9570; dissected specimen: one male, 
A.M.N.H. No. t)577. All are from the quiet water behind the 
Piedra Prieta Reef. 

Disscription: The rostrum is narrow, four times as long as 
wide on the type and falls short of the end of the first antennular 
segment by a distance equal to its own length on the type, by 1.15 
of its length on the dissected specimen, and 1.65 on a small male. 
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The orbital, or lateral, spines are wider, as long as wide on the 
type, and vary in length from being almost equal to the rostrum to 
being only about one-half us long. On a single female the lateral 
spine of the left side is completely absent. 

The first, second, and third antennular articles on the dissected 
specimen stand in the following ratio: 2.K; 1.72:1 .f). 'I'he second 



Fig. 0. Synal^heus disparodigilin, new species. A. Miiger of small chela. 
13. Outer margin of iiropocls. C. 'I'clson. I). Small chela. 1C. h'roiiUil 
and antennal structures. F. Dactyl of third leg. G. Thinlleg. II Distal 
portion of large chela. 1. Large chela. J. Second leg. 

article is 1.72 times as long as wide at the distal extremity, tind the 
third just as long as wide at the distal end on the dissected speci¬ 
men. The stylocerite falls short of the end of the first antennular 
segment by 0.19 of the length of that segment on tlie dissected 
specimen. 

The basicerite has the upper angle truncate, ahno.st a right 
angle on the type. Its lateral spine reaches to the end of the first 
antennular article on the type and to the proximal fourth of that 
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segment on another specimen. The scaphocerite lacks the 
scale on both sckcs. The .spine, reaching from 0.5 to 0.75 of the 
length of the ultimate antcnnular article, falls short of the end of 
the carpocerite l)y 0.;i:> of its own length on the type and 0.367 on 
the dissected specimen. The carpocerite exceeds the last anten- 
nular article by about the length of that segment on the type; 
on other siiecimens this may drop to about one-quarter of the 
length of the last segment and is 5.4 times as long as wide on the 
dissected specimen. 

The outer distal border of the merus of the large chela bears a 
strong point. (In the dissected specimen this segment is 3.32 
times as long as wide. The proportions of the larger chela on the 
type are: fingers l.():total length 3.9:height 1.45; on the dis¬ 
sected .specimen these ratios are: 1.0:4.05:1.48. The palm is 
arme<l anteriorly with a small tubercle tipped by a slender acute 
spine. The fixed finger is much reduced, there being practically 
no cutting edge beyond the socket receiving the plunger of the 
dactylus. 'I'he dactylus has not undergone a corresponding reduc¬ 
tion, so considerably exceeds the fixed finger in length. 

'I'he merus of the smaller chela is unarmed and on the dissected 
specimen is :5.7<S times as long as wide. On the same specimen the 
carpus is 0.52 times as long as the chela, on the type 0.532, and on 
another specimen 0.56. On tlie type the chela has the following 
pro])ortions: finger 1.0:total length 2.5S;height 0.8; on the dis¬ 
sected specimen tliese ratios arc: 1.0:2.74:0.83. The dactylus 
terminates in two subequal teeth and bears a thick brush of hair 
on its upper surface. 

()n tlu' dissected specimen the merus of the .second pair is five 
times as long as wide. The carpus is divided into five segments, 
'rite lirst, secoiul, third, fourth, and fifth carpal segments and the 
chela of the dissected specimen stand in the following ratio: 1.0: 
0.20:0.2i): 0.2i): 0.57:1.47. 'i'he third leg of the dLssected specimen 
has the merus unarmed and 3.04 times as long as wide. The 
carpus is 0.44 times as long as the merus, the propodus 0.83. 
'I'he latter segment is 0.84 times as long as wide, its posterior 
margin armed with a series of five spinules and a pair at the distal 
end. 'I'he dactylus is 0.055 times as long as the merus and 2.6 
times as long as wide at the base. The two hooks of the dactylus 
are parallel, the dorsal being the stronger. 

All except the second abdominal pleura of the males end in a 
point on the ventral border. 
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The telson of the dissection specimen has the following propor¬ 
tions: length 1.4 times width of the anterior base, 4.(55 times the 
posterior base. The anterior base is o.Ii.'! timi'S as wide as the 
posterior. The distanee from the anterior pair of dorsal spines to 
the posterior margin is 0.715 times the telson length, from the 
posterior pair 0.40. The longer (innt‘r) pair of apical spines is 
0.172 times as long as the telson. 'Phe outer blade of the uropods 
bears from five to eight teeth with a movable spine between the 
last two. 

Remarks: Synalpheus disparodigitus is very similar to 5. 
pectiniger Couti^re which it resembles in the absence of the scale 
on the scaphocerite, the reduction of the fixed finger on the major 
chela, and in the toothed apex to the fingers of the small chela. 
It may be distinguished from that species by the following charac¬ 
ters: (1) the dorsal prominence of the major chela which on 
disparodigitus consists of tubercle and smidl spine and on pectiniger 
is composed of a large, tapering, spine-like process; (2) the dactylus 
of the smaller chela which is bidentate on disparodigitus and 
tridentate on pectiniger; (5) the external blade of the uropods 
whose outer margin is armed with from five to eight spines on 
disparodigitus and, with the exception of tlic terminal spine, 
smooth and unarmed on pectiniger. S. disparodigitus is also simi¬ 
lar to longicarpus (Herrick) which it resembles in tlie shape of the 
anterior margin of the carapace, the bidentate tip of the dactylus 
of the small chela, and the armed outer margin of the uropods. 
From longicarpus, disparodigitus is separated by the following 
features: (1) the lack of a scale on the scaphocerite on disparodigi¬ 
tus, present, at least, on the female of longicarpus; (2) the reduced 
fixed finger of the larger chela of disparodigitus whicli is normally 
developed on longicarpus; and (2) the narrower merus of the 
third leg, over three times as long as wide on disparodigitus atul 
only a little over twice as long as wid(' on longicarpus. 

S 3 malpheus barahonensis, new species 
Figure 7 

Material: Holotype, one male, A.M.N.H, No. 9578, carapace 
length 3.2 mm.; paratypes: one female, A.M.N.H. No. 9579, 
carapace length 3.6 mm.; dissected specimen, one male, A.M.N.H. 
No. 9580. All are from a live colony of Agaricia agaricites (Lin¬ 
naeus) behind Piedra Prieta Reef. 
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The rostrum, 1.2 times as long as wide on the type, is equal in 
length to the orbital spines and falls short of the end of the first 
antenuular article by .‘i.eSd times its own length on the same speci¬ 
men. The orbital spines are ().() times as long as wide on the type. 

The first, seeond, and third antennular articles on the male 
paratype stand in the following ratio: ;}.():l.():1.0. The seeond 
and third articles are both a.s long as wide at their distal extremi¬ 
ties on the male paratype. The stylocerite falls short of the end 



Fit.. 7 Synalpheus haralionensis, new species. A. Frontal and antennal 
structures. H. Small chela. C. Second leg. D. Third leg. E. Telson. 
F. Outer margin ol uropod. G. I.«»rgc chela. H. Pleura. 

of the first antennular tirticle by 0.22 of the length of that segment 
on the male paratype. 

I'he tijiper angle of the basicerite is very nearly a right angle. 
Its lateral spine reaches to the proximal third of the terminal 
anteimular article on the type and to the end of the second anten¬ 
nular article on the male paratype. The scaphocerite lacks the 
scale on both sexes and very slightly exceeds the lateral spine of 
basicerite on all three specimens. The carpocerite exceeds the 
antennular peduncle by ().C() of the length of the terminal article 
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on the type, by the entire length of that article on the male 
paratype, and is 6.()7 times as long as wide on the male paratype. 

The third maxillipeds lack any trace of the circlet of spines wliich 
usually crowns the tip of the ultimate article in Syna/pheux. 

The outer distal margin of the merus of the larger chela is 
rounded. On the male paratype this segment is 2.2.") times as 
long as wide. The proportions of the larger chela on the type 
are: fingers 1.0:total length height 1.42. On the male 
paratype these ratios are: l.0:;).0:1.."). The anterior prominence 
of the palm is conical, not spined. 

The merus of the small chela is unarmed and on the male para¬ 
type 4..3 times as long as wide. On the same specimen the carpus 
is 0.41 times as long as the chela, on the type 4.1,'), and on the 
paratype 4.0. The relative proportions of the chela on the type 
arc: fingers l.0:total length 2.42:height 0.7.'). On the male 
paratype these ratios are: 1.0:2..'): (1.77. The dactylus terminates 
in two subequal teeth and bears a thick brush of hair on its upjier 
surface. 

On the male paratype the merus of the second leg is ,')..S times as 
long as wide. The carpus is di\'ided into four segments. ()n the 
male paratype the first, second, third, and fourth carpal segments 
and the chela stand in tlie following ratio: 1.0:0.27:0.22:0.,'): 1.:).'). 

The third leg of the male paratype has the merus unarmed and 
.3.75 times as long as wide. The carpus is 0.4 times as long as the 
merus. The propodus, 0.732 times as long as the merus, is ,5..5 
times as long as wide, its posterior margin armed with a series of 
five spinules and a pair at the distal end. The dactylus is 0.100 
times as long as the merus and 1.0 times as long as wick' at the* 
base. The two hooks of the dactylus are eciual and parallel. 

The abdominal pleura of the males end in a point on the vc'ntral 
border; those of the female are rounded. 

The telson of the paratyjie has the following proi)ortions: 
length 1..5,5 times the width of the anterior ba,se, .O.SI limes tlu' 
wiclth of the posterior base. The anterior base is 3.74 tinu's as 
wide as the posterior. The distance from the anterior pair of 
dorsal spines to the posterior margin is ().().') times the length of the 
telson, from the posterior pair 0.457. The longer (inner) pair of 
apical spines is 0.143 times as long as the telson length. The 
outer blade of the uropod bears two or three teeth with a movable 
spine between the last two. 

Remarks: Synalpheus barahonensis is similar to S. ratlihiinae 
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Coutiere which it rcfsembles in absence of the scale on the scaphoc- 
erite, the four-segmented carpus of the second leg, and a similar 
armature of the outer blade of the uropods. It may be dis¬ 
tinguished from that species by the following characters: (1) the 
upper angle of the basicerite which is truncate on barahonen- 
sis and i)rotlucerl into a strong spine on rathbunae; (2) the 
third maxilli])ed.s which lack the circlet of spines at the tip of the 
last segment, which are well developed on rathbunae and, as far as 

1 am aware, on every other described species of the genus; and 
(2) by the much narrower merus of the third leg, 3.7 times as long 
as wide on barahonensis and only 2.2 on rathbunae. 

Synalpheus dominicensis, new species 
Figure 8 

Matrkiae: Holotype, one female, A.M.N.H. No. 9.581, cara- 
])ace 3.3. mm. long, from quiet water inside Piedra Prieta Reef; 
paralype (dissected .specimen), one female, A.M.N.H. No. 9582, 
carapace 2.8 mm. long, dredged just outside Yuncu Pass in about 

2 to I fathf)ms. 

DHvScrii’iion: 'I'he rostrum, 4.-1 times as long as wide on the 
holoty])e, .5.51) on the para type, falls just short of the second 
anleuuular segment on the type and just reaches that article on 
the paratype. The orbital hoods are tipped with slender acumi¬ 
nate spines which fall short of the end of the rostrum by 0.288 of 
the latter’s length on the holotype and 0.258 on the paratype. 

The first, second, and tliird antcnnular segments stand in the 
following ratio on the paratype: 3.0:1.0:1.0. The second and 
third articles are both as long as wide at the distal end of the 
paratype. 'I'he styloccrite falls a little short of the middle of the 
seeoml antennular article on the holotype and reaches the middle 
on the paratype. 

'I'lii' upper angle of the ))asicerite is produced into a strong spine 
that on the type reaches about halfway from the end of the orbital 
si)ine to the end of the first antennular article. The lateral spine 
of tht‘ scaphocerite exceeds the terminal antennular article by 
about the length of that article on the type. A scale is present in 
both sexes, ai)out eciual in leirgth to the carpocerite on the holo¬ 
type and only reaching to about the middle of the terminal anten¬ 
nular segment on the dissected specimen. The carpocerite is 
about eciual in length to the antcnnular peduncle on both speci¬ 
mens; on the jxiratype it i.s 4.9 times as long as wide. 
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The outer distal margin of the mcrus of the larger chela is armed 
with a strong spine and is two limes as long as wide on the para- 
type. The proportions of the larger chela on the tyjie are: lingers 
l.():total length 2.(i4:height ().i)l. On the paratype these ratios 
arc: l.();2.(S2:l.(). The anterior prominence has the form of a 
strong, curved, sharp spine, the point of which is directed forward. 

The merus of the small chela of the type is tinned with a strong 
spine on the outer distal margin and is 2.r)(i times as long as wide. 



Fig. 8. Symlpheus dombncoisls, new >spe(Mes. A. Peduncle of second 
antenna. B. Frontal and antcnnular stnicUirCvS. C. Distal ])or(ion of Iarj;e 
chela, upper side. D. Distal portion of large chela, lower side. 1C. vSirond 
leg. F. Large chela. O. Third leg. U. Outer margin of uropod. 1. 
Dactyl of third leg. J, Telson. 

On the same specimen the carpus is 0.22 times as long as the chela. 
The relative proportions of the chela are: fingers 1.0: total length 
2.68'.height 0.915. The dactylus terminates in two teeth, tlic 
anterior one of which is the larger. There is no brush of hair on 
the upper surface. 
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On the i)arutypt‘ the nierus of the second leg is G.i limes as long 
as wide. The carpus is divided into live segments. On the para- 
lypc the first, second, third, fourth, and fifth carpal segments and 
the chela .stand in the following ratio: 1.0:0.28:0.1<S7:0.1(57: 
0.;h)():0.70r). 

'I'he merus of the third leg is armed with four movable spines on 
the distal half of the lower margin and on the paratype is 3.5 times 
as long as wide. The carpus is 0.5 times as long as the merus. 
The pro])odus, ecpial in lengtli to the merus, is seven times as long 
as wide and bears nine siiines on the lower border in addition to 
the pair at the distal end. The dactylus is 0.24 times as long as 
the merus and .‘>.4 times as long as wide at the base. The ventral 
hook is wider than the dorsal, to which it is parallel. 



0. vSjK'ok'.s of Hyitalplicus. A. Dactylus of third leu of SyiialpJieiis 
sin'plodutlyliii. H, I'lnscrh of the larger chela of the first jiuir of Syiialpheiis 
strcpiodmiylui. C. Dactyhus of the third leg of Synalpheiis ancistroryncliiis. 

Both s])ecimeus tire females and have the abdominal pleura 
roumled. On the type the tclson has the following proportions: 
length 1.3 times the width of the anterior base, 2.5 times the 
length of the posterior base. The distance from the anterior pair 
of dorsal s])iues to the posterior margin is 0.585 times the length 
of the telsou, from the posterior pair 0.308. The inner pair of 
apical spines is the longer and is 0. M3 times as long as the telson. 
'I'he outcT blatle of tlu* uropods bears a single tooth and a movable 
spine just below it. 

Kemari<„s: Symlphciis dominiccHsis appears allied to both the 
ueomeris and the paitlsoni groups. It is distinguished from all the 
American species of both groups by tlie row of spines on the distal 
portion of tlie posterior margin of the third legs, this segment being 
smooth and unarmed on previously described American species. 
In the neomeris group it most closely resembles 5. streptodactylus 
CoutiOre, in the paiilsoiii group ancistrorynchus, both from the 
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Indo-Pacific. From these dominicensis is separated by the shape 
of the dactylus on the third leg. Dactyls from the Philippine 
specimens of these species in the collections of the American 
Museum of Natural History have been figured for comparison in 
figure 9A, C. From streptodactylus it is also distinguished by the 
very different shape of the fingers of the larger chela (figs. 8C, D, 
9B) and the longer length of the latter, 2.64 times the total length 
on dominicensis as against 3.6 on our specimen of streptodactylus. 
From ancistrorynchus it may further be distinguished by the shape 
of the frontal margin of the carapace. On dominicensis the mar¬ 
gin of the median side of the orbital lobes meets the rostrum at a 
very acute angle, and the latter arises so sharply from that point 
that it appears to originate some distance in from the frontal 
margin. On ancistrorynchus^ on the other hand, the spaces be¬ 
tween the median margins of the orbital lobes and the rostrum are 
nearly U-shaped, and the rostrum appears to spring from the very 
edge of the frontal margin. 
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NEW GENERA AND SPECIES OF 
HALACARIDAE (ACARI) 

By Irwin M. Newell^ 

The Halacaridae of the eastern North Pacific are virtually un¬ 
known at the present time, except for three species described 
from Laguna Beach, California, by H. V. M. Hall (1912). These 
were very inadequately treated and only two of them have been 
identified by the writer in collections from the type locality, 
namely, Copidognathus curtus Hall, 1912, and Agaue californicus 
(Hall), 1912 (= Copidognathus californicus Hall). The third 
species, Pontacarus californicus Hall, 1912, is still unknown and 
may even be one of the species of Rhombognathus so abundant at 
Laguna Beach. The present paper describes three new species 
from the Pacific coast, all of which are unusual in a number of re¬ 
spects, and one of them is the type of a new genus, Thalassacarus, 
closely related to Thalassarachna Packard, 1871. The remaining 
two are representatives of established genera, Agaue Lohmann, 
1889, and Copidognathus Trouessart, 1888. 

In addition to the above new genus and species, additional 
notes are provided on two other genera, Thalassarachna Packard, 
1871, and Anonialohalacarus, new genus. The validity of 
Verrill’s Thalassarachna was established during the course of 
studies on the marine Halacaridae of eastern North America 
(Newell, 1945, 1947a), but at that time the writer retained it as 
a subgenus of Halacarus Gosse, 1865. It is now my belief that it 
should be regarded as a distinct genus since the species of the two 
groups differ consistently in several important respects. In ad¬ 
dition the new genus Anomalohalacarus is established here for 
Halacarus anomalus Trouessart, 1894. Anomalohalacarus is not 
known from the North Pacific at present. 


1 Department of Biology, University of Oregon, Eugene, Oregon. 
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The figures were drawn by the author with the aid of a camera 
lucida. Scales are available for all figures, and these can be used 
to obtain measurements not given in the text. Each subdivision 
of the scale equals 10 m. so that a scale with one division repre¬ 
sents 10 fi, one with three divisions represents 30 ju, etc. In the 
scales that are 10 divisions long, a slightly longer mark has been 
made at the 50 y. point. 

The standard abbreviations used in the monograph on the 
Halacaridae of eastern North America are used here for the 
following frequently recurring terms: 

AD, anterodorsal plate 

AE, anterior epimeral plate 

GA, genito-anal plate 

OC, ocular plate 

P-3, palpal segment three 

PD, posterodorsal plate 

PE, posterior epimeral plate 

1-6, segment six of leg I (or tarsus I) 

III-3, segment three of leg III (or femur III) 

The holotypes and some of the paratypes are deposited in the 
collection of the American Museum of Natural History. 

THALASSACARUS, NEW GENUS 

Diagnosis: Palpi lateral in position, four-segmented, P-2 with 
a distidorsal seta, and P-3 bearing a dorsomedial seta as in 
Thalassamchna. P-4 with three large setae on the proximal half 
(fig. 15). Chelicera with a heavy dentate basal process. Bacil- 
lum of tarsus I on the lateral membrane of the claw fossa, that of 
tarsus II on the medial membrane (figs. 20, 21). Five pairs of 
setae in the dorsal body series (fig. 5). Genital sclerites of female 
without setae (fig. 4), adanal setae ventrolateral to anal papilla 
(figs. 1, 12). 

Genotype: Thalassacariis commatops, new species. 

Remarks: This genus falls in the subfamily Halacarinae 
Viets, 1927, and keys out to Thalassarachna in the author’s key 
(Newell, 1947a, p. 22). It is nearest Thalassarachna but differs 
from all species of that genus in the form of the chelicerae, the 
ventrolateral position of the adanal setae, the absence of setae on 
the genital sclerites of the female, and the possession of rosette 
pores. Thalassacariis differs from Copidognathus in the seta on 
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P-3, the disposition of the setae on the base of P-4, the form of the 
cheUcera, the position of the bacillum (lateral on both tarsi I and 
II in Copidognathus), the absence of setae on the genital sclerites, 
the position of the adanal setae, and the chaetotaxy of 1-5 and 
II-5. The similarity of the new genus to Copidognathus is largely 
superficial. 


Thalassacarus commatops, new species 
Figures 1-26 

Female: Body 344-378 ju long, 270-280 n wide, length 'width 
= 1.36-1.46; average 369.2 by 277.7 ju, length/width = 1.36 
(based on one specimen from Pacific Grove and five from Laguna 
Beach, California). AD (fig. 5) uniformly convex along pos¬ 
terior margin, or irregularly convex as shown in the figure. Cen¬ 
tral portion of posterior half of AD forming an elevation rising 
above the level of the remainder of the plate, the single pair of 
setae lying at the anterior margin on the elevated portion. 
Rosette pores and porose areas lacking, entire plate rather uni¬ 
formly marked with coarse, deep pits (fig. 8) which are variable 
in size on different parts of the plate. OC (fig. 5) of unusual 
form, with a heavy caudiform projection, reaching very nearly to 
insertion of leg IV; anterior cornea distinct, circular, posterior 
cornea less distinct. Elongate PD with only a single pair of setae 
(the fourth pair of dorsal setae lies in the membranous area be¬ 
tween PD and OC). Membranous area mostly thick, parallel 
striae which anastamose occasionally and which are strongly 
wrinkled in the region of the third dorsal setae (fig. 9). 

AE (fig. 7) with porose panels at the center of the plate which 
become markedly depressed towards the edge of AE and ap¬ 
proach rosette pores in appearance. There is no pronounced 
ostium but only a deep pit of seemingly uniform diameter 
throughout its depth. A separate transverse band about equal 
in width to three porose panels lies between the first pair of setae 
of AE (fig. 7). PE with three setae ventrally, one dorsally, un¬ 
panelled areas as shown in figure. GA ovate, three pairs of setae 
by genital opening, and a fourth (adanal) pair lateral to the anal 
papilla and visible only in ventral view (fig. 12, male). These 
are the homologues of the setae that lie dorsal to the anus in 
species of Thalassarachna. Lateral limit of genital sclerite in¬ 
distinct (fig. 4, right side), light sclerotization extending to sides 
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Fios. 1-12. Thalassacarus commatops, new species. 1. Male, genito-anal 
plate. 2. DeutonMnph, dorsum. 3. Male, genital area. 4. Female, geni¬ 
tal opening. 5. Female, dorsum. 6. Female, capitulum, ventral view. 
7 Female, venter, 8. Female, cuticle near middle of left postenor quarter. 
9. Female, dorsal membranous area around third dorsal seta. The stippled 
areas are depressed. 10 Deutonymph, genital area. 11. Deutonymph, 
genito-anal area. 12. Male, posterior tip of GA, 
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of genital opening. Three pairs of genital suckers present (fig. 4 
left side). No setae on genital sclerites. 

Rostrum (fig. 6) nearly parallel sided, reaching well beyond 
P-3; a pair of small spine-like setae near tip (fig. 13), and a barb¬ 
like structure (oil immersion) on the lateral convexity of the tip. 
Base of capitulum with depressed porose panels or rosette pores 
ventrally and dorsally. Pharyngeal plate and two pairs of large 
setae as shown. Palp (fig. 15) four-segmented, with a single 
seta distidorsally on P-2, a dorsomedial seta on P-3, three large 
setae on the basal half of P-4, and a very fine seta on the distal 
half. Chelicerae with distal half long and slender, gently bowed, 
movable digit of very unusual form, with two heavy basidorsal 
hooks, remainder of dorsal edge minutely serrate (fig. 14). The 
general form of the chelicera is roughly comparable to that of 
Halacarus ctenopus Gosse, 1855, except that the shaft in Thal- 
assacarus commatops is more bowed (material not available for 
illustration of entire chelicera), and of course H. ctenopus does 
not have the hooks on the digitus mobilis. No cheliceral mem¬ 
brane. 


Chaetotaxy op Legs 
I 

(1. V. 1. m 

1 — 1 

2 1 1 — - 

3 4 1 — - 

4 3 1 — 1 

5 T) 1 - - 1 

()" 3 9 — - 

“ These figures do not include the bdcillum nor the pararabulacral setae at the dis¬ 
tal extremity of the tarsus. These are discussed separately in the text. 

Setae of legs relatively short and showing many unusual 
characteristics. 1-5 and II-5 with five setae dorsally, one ven¬ 
trally and one medially, the latter being smooth on 1-5 and 
pectinate on II-5. In addition to the three dorsal and nine 
ventral setae shown in the table for 1-6, there is a bacillum on the 
lateral membrane of the claw fossa. Ventrally on 1-6 there is a 
single seta about the middle of the segment, and more distally 
(figs. 20, 24) four pairs of curved bacilliform setae, and finally a 
pair of divaricate parambulacral setae on the tip of the tarsus. 
II-2 with a lateral seta (not present on 1-2). II-6 with three 


ir 

d. V. 1. m. 

I 1 1 — 

3 1 1 — 

3 11 — 

4 111 

3 4 — — 


III 

d. V. 1. m. 
1 1 — — 

1 1 — — 

2 1 — — 

2 1 — — 
3 2 — — 


IV 

d. V. 1. m. 


11 — — 
2 1 — — 

2 1 — — 

3 2 — — 

3 — — — 
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Figs. 13-26. Thalassacariis commatops^ new species. 13. Female, lip of 
rostrum, ventral view. 14. Female, clielicera. 15. Female, palp, medial 
view. 16. Female, leg I, lateral view. 17. Female, leg II, lateral view. 
18. Female, leg III, lateral view. 19. Female, leg IV, lateral view. 20. 
Female, 1-6, lateral view, lateral claws omitted. 21. Female, 1-6, medial 
view, lateral claws omitted. 22. Female, III-6, ventromedial view. 23. 
Female, pores of AE, near leg I. 24. Male, 1-6, ventral view of tip of 1-6 of 
left side, showing chaetotaxy. 25. Female, II-6, ventral view of tip of II-6 of 
left side, showing normal chaetotaxy. 26. Female, II-6, ventral view of tip 
of II-6 of right side, showing exceptional chaetotaxy. 
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dorsal and three ventral setae in addition to the bacillum and 
parambulacral setae. The bacillum is on the medial membrane of 
the claw fossa rather than the lateral as is the case on 1-6. 
Furthermore, a divaricate parambulacral seta is present only on 
the lateral side of the tarsus, the seta in the corresponding posi¬ 
tion on the medial side being single. In addition to the param¬ 
bulacral setae there are three bacilliform setae just proximal to 
these, two lateral and one medial in position (fig. 25).^ In one 
female (fig. 26) there were three setae medially and only one 
laterally behind the divaricate seta, but the other tarsus II was 
normal. Chaetotaxy of III and IV alike except for the trochanter 
(first free segment), which bears two setae on III, but none on 
IV. II-6 and IIT6 each with a pair of simple parambulacral 
setae distally (fig. 22). 

Male: Body 338-35S long, 243-263 /x wide, length/'width = 
1.33-1.42; average 34S.6 by 252.5 length/width = 1.38 (based 
on four specimens from Laguna Beach, California). A single 
male from Yaquina Head, Oregon, was 385 by 280 li, length/ 
width = 1.38; or somewhat larger than the California females 
measured. Morphologically identical with female in all points 
mentioned above except characters of GA (figs. 1, 3). GA of 
same general outline as that of female, but rosette pores in three 
groups, a crescentic group anterior to the genital opening, and 
one group on either side of the opening. The number of pores 
varies greatly even in males from Laguna Beach, the male from 
which figure I was drawn having only four or five pores in the pos¬ 
terior groups, and about 75 in the anterior group, whereas in an¬ 
other male there are 15 to 18 and more than 100, respectively. 
The pores are of the type shown in figure 23. In the posterior 
groups there are a number of coarse, deep pits in addition 
to the rosette pores, and the remainder of the plate is 
smooth or irregularly roughened. Genital opening somewhat 
elevated above surface of plate, surrounded by a ring of deep 
pits and about 50 setae which are interrupted only an- 


1 This is not the only interpretation available here, since it is possible that neither 
of the two medial setae represents the parambulacral seta, and that the latter is 
therefore absent. Or it is also possible that the homologues of the two elements 
which make up the divaricate seta of the lateral side have become separated and are 
now represented by two single setae But either one of these alternatives would be 
more exceptional than the one given above. 
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teriorly (fig. 3). Genital slit guarded by four (or five?) pairs of 
setae as shown. The most careful search of all available males 
showed no more than four pairs as indicated in the figure, but in 
some of these there was an additional alveolus-like structure 
associated with the anterior setae suggesting possibility of a 
minute fifth pair. Three pairs of internal genital suckers. 
Adanal setae as shown in figure 12, lateral to anal papilla, and 
visible only in ventral view. 

Deutonymph: Easily recognized by form of OC (fig. 2). 
Dorsal membranous area with thick, wrinkled striae (as in fig. 9, 
female); striae of ventral membranous area more uniformly 
parallel, but chaetography virtually identical with that of adult 
except for genito-anal region. Genital and anal areas (fig. 11) 
completely separated by striate cuticle. Genital plate with four 
setae; subgenital setae not found, but probably present. The 
four small circles in figure 10 represent retractile spots which may 
be the alveoli of four subgenital setae, but, if so, then these 
project into the subgenital chamber and do not project from the 
surface of the plate. 

Remarks: When first seen, this small species presents the 
general facies of a Copidognathus, a resemblance which is com¬ 
pletely belied by a close morphological study. The form of the 
depressed porose panels (or rosette pores) demonstrates the im¬ 
possibility of drawing a sharp distinction between these two types 
of structures, for the pores in this species are intermediate in 
form to the typical porose panels and rosette pores, although 
for the most part they more nearly approach the latter. The 
presence of this species at Laguna Beach, California, the type 
locahty of Copidognathus curtus Hall, 1912, requires considera¬ 
tion of the possibility of identity of the two forms. This will not 
be presented here because a troublesome point in variation must 
be resolved before Hall’s species can be fully clarified. The 
writer is certain that Copidognathus curtus is a true Copidogna¬ 
thus, and that it is by far the most common species of the genus 
at Laguna Beach. However, I have seen the species in collections 
ranging from Mexico to Oregon, and it is quite variable in its 
morphology throughout this range. 

Distribution: Oregon: Yaquina Head, male holotype 
(44° 41' N., 124° 06'W.), I. M. Newell. California: Crescent City 
(41 ° 45' N., 124° 11' W.), Leroy E. Detling; Pacific Grove (36° 
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39' N., 121° 53' W.), Borys Malkin; Laguna Beach (33° 35' N., 
117° 45' W.), Borys Malkin. 

Agaue brad 3 ^us, new species 
Figures 27-47 

Female: Body 682 ju long, 365-385 wide, length/'width = 
1.77-1.88, based on only two specimens from Crescent City, 
California. AD with a thick layer^ of cerotegument. Remainder 
of AD without cerotegument, but posterior half of plate with 
pores of moderate size (1 to 2 n); one pair of large pores at the 
level of the setae. OC with two corneae, behind which lies a 
coarse pore. Entire surface of plate, including the corneae, 
minutely punctate; pores and setae as shown in figure 34. PD 
completely surrounded by membranous area, and bearing only 
the fifth pair of dorsal setae; costae absent, one pair of pores 
near posterior end. Dorsal plates unpanelled. Dorsal mem¬ 
branous area finely striate, the striae wrinkled but parallel and 
showing only occasional anastamoses. Striae distinct in clean, 
but indistinct in fouled, specimens. Second and fourth pairs of 
dorsal setae in membranous area. 

AE (fig. 27) minutely punctate, three pairs of setae as shown. 
PE almost entirely ventral, separated medially by only a thin 
band of striate cuticle; five pairs of setae ventrally and three 
pairs dorsally, two of the latter just anterior to insertion of leg 
IV. Epimeral areas III and IV set off by slightly depressed 
groove, but not by striate cuticle. GA (fig. 33) acutely rounded 
anteriorly. Adanal setae dorsolateral on anal papilla. Genital 
opening surrounded by 16 to IS setae. Genital sclerites feeble, 
three pairs of internal genital suckers, proximal end of o\'ipositor 
slightly anterior to margin of GA. Ventral plates showing 
weakly developed panels which are not excavated. Cerotegu¬ 
ment on margins of AE and PE, and on anal papilla as* shown in 
figures. Ventral membranous area greatly restricted, marked 
with delicate parallel striae. 

1 This seems to be comparable with what Grandjean (1936a, p. 139; 1936b, p. 77; 
1936c, p. 84) refers to as cerotegument in the Oribatoidea. Its finely branching 
internal structure and yellowish color give the distinct impression that this layer 
was laid down subsequent to the cuticle proper, through the extremely minute 
cuticular canals which are present on all plates. Material was not available to test 
for solubility in potassium hydroxide. Tests by the writer have shown the cero¬ 
tegument in Pelops C. L. Koch, 1835, and other genera to be soluble in alkali. 
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Figs. 35-47. Agaiie bradypits, new species, female. 35. 1-6, medial view. 
36. II-G, medial view. 37. III-6, medial view. 38. 1-6, lateral view, claws 
omitted. 39. II-6, lateral view, claws omitted. 40. Palp, medial view. 41. 
Ventral setae of IV-5, lateral view. 42. Distal end of P-4 of right side, ventral 
view. 43. Distal end of P-4, medial view. 44. Dorsal membranous area. 
45. Optical section through dorsal wall of IV-1, showing cerotegument (stip¬ 
pled). 46. Chelicera, medial view. 47. Capitulum, ventral view. 
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Tips of palpi not quite reaching to end of 1-3. P-2 porose, the 
pores of the same size as those on the dorsal plates. P-3 and P-4 
combined 0.6 times as long as P-2. One large seta distidorsally 
on P-2, none on P-3, and three on the proximal half of P-4. 
Distal end of P-4 (figs. 42, 43) with three seta-like structures, the 
central one of which is very closely applied to the tip of the palp 
and therefore invisible in lateral view. Rostrum reaching beyond 
end of P-3, somewhat broader distally than near base. Base of 
capitulum minutely reticulate, two pairs of maxillary setae on 
the base of the capitulum. Pharyngeal plate greatly expanded 
(fig. 47). Chehcerae (figs. 32,46) with a slender shaft that is much 
longer than the base. Cheliceral membrane absent, or at least 
not e^’ident; digitus mobilis with 12 to 14 teeth. 

Legs remarkably rigid, directed ventrally, and bowed, strongly 
suggestive of the legs of a sloth suspended from a limb of a tree. 
This, in combination with the enormously enlarged median claws 
provides the inspiration for the specific name. 


Chabtotaxy 


I 

d. V. 1. m. 
1 — — — 1 

2 11 — — 

3 4 1 — 1 

4 3 2 — — 

5 4 4 2 — 

6“ 3 1 — — 


II 

d. V. 1. in. 

1 1 — — 

3 2 1 — 

3 2 — — 

3 4 2 — 

3 — — — 


III 

d. V. 1. m. 
1 — 1 — 
— —11 
1 2 — — 
1111 

2 4 1 — 

3 — — — 


IV 

d. V. 1. m. 
1 — 1 — 
— —11 
1 2 — — 
1111 

2 4 1 — 

3 — — — 


® Does not include the setae at the distiventral extremity, nor the bacillum. 
These are treated separately in the text. 


I-G (figs. 2S, 35, 36) with three setae dorsally and one ventrally 
near middle, and in addition a bacillum on the lateral membrane; 
three pairs of bacilliform setae. II-6 (figs. 30, 36) with the 
characteristic three dorsal setae, but lacking the ventral seta 
near the middle of the segment (compare with 1-6). Param- 
bulacral setae not divaricate, but single. A bacilliform seta 
proximal to the medial parambulacral seta (fig. 36), but none 
found here in the corresponding position on the lateral side (fig. 
39). Bacillum of II-6 on the medial membrane, much larger 
than that on 1-6, and curved downward. III-l and IV-1 with 
a small patch of cerotegument dorsally (figs. 29, 31). III-6 and 
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IV-6 with the usual three dorsal setae, and the single pair of 
parambulacral setae; bacillum absent. Tarsi II, III, and IVun¬ 
usually sharply bent. Patella of all legs with ventral wall pro¬ 
duced downward in such a way that the ventral margin appears 
sharply concave when seen in profile (figs. 28 to 31). Some of 
ventral setae on tibiae I-IV arising near or on heavy projections 
of the cuticle (fig. 41). Claw fossa very small, not adequate to 
enclose ambulacrum, lateral membranes small. Lateral claws 
pectinate, the pectinations readily visible at magnifications of 150 
X or more. Accessory tooth present, distinct from rest of pec- 
ten, although it may contain two teeth. Median claw very 
heavy, brown in color, and ventral tooth striate. Cuticle of legs 
traversed by pores of moderate diameter (1-2 jn). 

Remarks: The clarity of the cuticular details of the mite 
varies considerably, apparently with age or degree of fouling with 
what is probably bacterial slime. In the older female of the two 
studied, it was difficult to make out either the margins of the 
plates or the striae of the membranous area. This same con¬ 
dition was observed in a nymph from Yaquina Head, Oregon, so 
that fouling of the cuticle is apparently common, if not charac¬ 
teristic of the species. Why most species of Halacaridae main¬ 
tain a very clean cuticle while some do not is unknown. The 
cerotegument in this species does not form lamellae and sharp 
points as in Agaue nationalis Lohmann, 1893, but only low caps 
over certain portions of the body. 

The form of the legs is so characteristic that the writer thought 
for some time that a new genus was involved, but as more de¬ 
tailed studies were made, it was found that this species differed 
in no significant way whatever from species of Agaiie in regard to 
disposition of setae, form of chelicerae, palps, rostrum, and 
plates. In all such characters it proved to be a good Agaue 
species. The form of the legs appears to be a specific adaptation 
of some type. 

This species is very closely related to Agaue alberti antarctica 
(Trouessart, 1907) with which it shares the following relatively 
unusual features: P-3 lacking a dorsal seta, tarsi bowed, median 
claw grossly thickened. These characters are found in Agaue 
alberti alberti (Trouessart) also, but the published descriptions of 
that species do not permit a comparison with the one described 
here. Judging from Trouessart’s original description, Agaue 
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bradypus differs from Agaue alberti antarctica in the form of the 
genital plate, the number and distribution of the setae around 
the genital opening, and the presence of cerotegument. Other 
differences are apparent, but Trouessart’s figures were not suffi¬ 
ciently reliable to make detailed comparisons. They were obvi¬ 
ously drawn from a badly compressed specimen, and are somewhat 
generalized. 

Distribution: Oregon: Yaquina Head (44° 41'N., 124° 06' 
W.), I. M. NeweU. California: Crescent City, female holotype 
(41° 45' N., 124° 11' W.), Leroy E. Detling. 

Copidognathus pseudosetosus, new species 
Figures 48-63 

The following description is based only on forms from St. Paul 
Island, Alaska. 

Female: Body 459-513 fi long, 304-344 /x wide, length/width 
= 1.46-1.56, average 484.0 by 320.3 m, length/width = 1.51 (10 
specimens). AD (fig. 48) with a prominent frontal spine, variable 
in acuteness, but nearly always extending beyond the tip of the 
rostrum (fig. 51). Anterior porose area elongate, posterior areas 
generally separate, but occasionally coalesced (fig. 50). Setae 
anterior to posterior porose areas. Second pair of dorsal setae in 
OC, third pair in PD. Corneae normal, two pairs of porose areas 
on OC. Four rows of rosette pores on PD. All dorsal plates 
prominently panelled, the panels not subdivided, the dorsal 
edges of the walls between the panels often with tubercles (fig. 
55). Rosette pores with large ostia but reduced canaliculi, struc¬ 
ture sometimes obscure. The canaliculi of the rosette pores of 
PD open internally into a depression which underlies the external 
alveolus. CanaUcuh frequently open into the floor of the alveo¬ 
lus. Membranous areas greatly reduced, the plates contiguous 
to a considerable extent and even overlapping. Only a few 
anastamosing striae between AD and PD. 

AE and other ventral plates very unique and characteristic of 
the species, deeply panelled, and with several areas of rosette 
pores as shown in figure 60. Two pairs of porose areas ventrally 
on AE, PE, and GA. Panels weakly developed or absent in pos¬ 
terior third of middle of AE, replaced by coarse but simple pores. 
Ventrolateral portions of body with fovea-like depressions as out- 
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lined on the left side of the body in figure 60. Rosette pores with 
large ostia, canaliculi opening at various points over the entire 
floor of the alveolus. Figure 53 shows the appearance of the 
ventral plates from the inner surface of the cuticle. Membranous 
areas greatly restricted, plates almost entirely contiguous. 
Genital sclerites with a single pair of setae. 

Rostrum not reaching to end of P-2, but chelicerae usually 
reaching beyond this point. Frontal process generally extending 
well beyond tip of rostrum (fig. 51). Only two pairs of maxillary 
setae present, the basal setae never triplicated as in the male 
(fig. 49). Base of the capitulum with large rosette pores reach¬ 
ing to sides of pharyngeal plate. Palpi (figs. 51, 62) unique in 
the genus in the possession of a distimedial spur (not a seta) on 
P-3 (fig. 62). Legs as described for male. 

Male : Resembling female in all respects except general size, 
maxillary setae, and structure of GA. Somewhat smaller than 
female, body 445-480 ju long, 287-314 n wide, length/width = 
1.47-160, average 461 by 300 m. length/width = 1.54 (10 speci¬ 
mens). GA (fig. 52) with two areas of rosette pores as in female. 
Genital opening (fig. 63) surrounded by about 30 setae. Cuticle 
deeply panelled. A hyaline shelf projects beyond the surface of 
the body, just behind the genital opening. The panelling en¬ 
closed within the outline of the shelf in figure 63 is not on the 
shelf itself, which is completely smooth, but on the wall of GA 
dorsal to the projection. Genital sclerites with the usual four 
pairs of setae which are characteristic of the genus. 

Capitulum with three pairs of maxillary setae on the base of 
the capitulum (fig. 49), rather than one as in the female. One 
specimen had three basal setae on one side, but two on the other, 
while another had three basal setae on one side but four on the 
other. Three pairs of setae on the base of the capitulum are, how¬ 
ever, the normal number. 

In a male of unknown body length the following measurements 
were obtained (for 1-3, 1-5, II-3, II-5 the height, exclusive of the 
ventral lamella, is also given): 



1 + 2 

3 

4 

5 

6 

Ambulacrum 

Total 

I 

58 ju 

82/60 

27 

79/41 

53 

28 

323 

II 

58 

69/49 

26 

64/38 

61 

31 

309 

III 

72 

58 

23 

66 

72 

31 

322 

IV 

75 

60 

22 

66 

77 

35 

335 
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Chabtotaxy 


I II 

d. V. 1. in. d. V. 1. m. 

2 11 — 1 11— — 

3 3 1 1 — 3 11 — 

422— — 22— — 

5 4 1 — 2 4 1 — 2 

633— — 3 — — — 


III IV 

d. V. 1. m. d. V. 1, m. 
— 1— 

1 1 — — 1 1 — — 

2 — — — 2 1 — _ 

l 1 1 — 2 1 — — 

23— — 21 1 1 

4 — — — 3 — — — 


Leg I (fig. 56) wfien naturally extended, about 0.52-0.57 times 
as long as body (three specimens). Femora I and II swollen, 
1.47 and 1.41 times as long as high, not including the ventral 
lamella, deeply panelled, without rosette pores or porose panels. 
Remainder of segments of legs I and II with minute panels, 
reticulate in appearance (650 X). Ventromedial setae of 1-5 and 
II-5 flattened, pectinate (oil immersion). 1-6 (fig. 54) with 
three setae dorsally and three ventrally in addition to the 
divaricate parambulacral setae and the bacillum. Bacillum 
lateral in position. II-6 (fig. 57) lacking the three ventral setae, 
otherwise similar to 1-6 in chaetography. III-5 with medial 
member of distiventral groups pectinate, the others smooth, all 
three distiventral setae of IV-5 smooth. III-6 with four setae 
dorsally, IV-6 with three. III-6 with parambulacral setae not 
divaricate, but single, greatly reduced, the medial member of the 
pair usually simple, setiform, the lateral member evidently 
broad, palmate, but impossible to delineate even under oil im¬ 
mersion. Both members of this pair are palmate on IV-6, and in 
one male both members on III-6 of the right side were appar¬ 
ently palmate. III-3 and IV-3 with a ventral tuberosity near the 
base (variable?), easily seen in lateral view but not in ventral 
view. Both III-6 and IV-6 lack ventral setae (excluding the 
parambulacral setae). Panelling on legs III and IV similar to 
that on I and II, but less prominent. All tarsi with claw fossa 
and membranes, all claws distinctly pectinate but with no real 
accessory tooth. An apparent accessory tooth is visible on 
claws viewed from the ventral side but is not seen in lateral view. 
Median claw very small, slender, especially on III and IV. 

Remarks: Although there is no question of this species being 
a Copidognathus, there are a number of features which have not 
been observed heretofore in other species, notably the extreme 
development of rosette pores, the prominent frontal process of 
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Figs. 48-55. Copidognatlms pseudosetosusy new species. 48. Female, dor¬ 
sum. 49. Male, capitulum, ventral view. 50. Female, left posterior porose 
area, and a portion of the right, from a specimen in which the posterior porose 
areas are coalesced. 51. Female, capitulum, ventral view. 52. Male, GA. 
53. Male, internal surface of PE. Ostia of rosette pores (external surface) 
shown by dashed lines. 54. Male, 1-6, medial view, lateral claws omitted. 
55. Female, PD at level of left fourth dorsal seta, same scale as figure 63. 










[• 



IMI 


species 56 Male, leg I, 
Bsmg 58 Male, leg III, 
iO Female, venter. 
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AD, the triplication of the basal pair of maxillary setae of the 
male, the spine on the medial surface of P-3, and the hyaline 
shelf behind the genital opening of the male. The features of the 
capitulum deserve particular note. When first seen under low 
magnification, the spine on P-3 bears a deceptive resemblance to 
a seta, such as is found in Halacarus, Thalassarachna, and Agau- 
opsis, to mention a few examples. But when examined under oil 
immersion, it becomes evident that this is only a superficial re¬ 
semblance. The spine is a simple continuation of the wall of P-3, 
and there is not the least suggestion of an alveolus. Furthermore 
it lies at the distal end of the segment, whereas the seta of P-3 in 
species of other genera lies somewhat proximal to this point. Of 
course it is not impossible that this spine is produced by the same 
cell which produces the shaft of the seta in other genera, for the 
present genus, Copidognathus, was almost certainly derived from 
forms which had a seta on P-3. Such a seta is present, for ex¬ 
ample, in A gatiopsis which undoubtedly is more closely related to 
Copidognathus than to any other genus. It is not impossible that 
many species of Copidognathus possess a trichogen in P-3 with 
limited seta-forming potentialities. But since the true setae of 
mites, like those of insects, are probably developed by the inter¬ 
action of two cells (a trichogen which produces the seta; a tormo- 
gen which produces the alveolus and alveolar membrane), the 
absence of the latter would inhibit the expression of the potenti¬ 
alities of the trichogen except in exceptional cases of which this 
species may be an example. The dual origin of the true setae of 
mites is strongly suggested by cases in which it is apparent that 
the tormogen is functional while the trichogen is lost or is non¬ 
functional. The hyaline rings characteristically found in the 
cuticle of species of Orthohalarachm Newell, for example (Newell, 
1947b, pp. 253, 2G4, figs. 20, 42, 46, 62), give every indication, by 
their position, of being the result of residual tormogens, the 
associated trichogens having become inactive for one reason or 
another. A number of unusual structures of the cuticle of mites 
could probably be explained on the basis of atypical interaction 
of trichogens and their associated tormogens. It should be 
evident, too, that it is necessary to draw as sharp a line as possible 
between true setae and structures of similar form which may 
simply be atypical, or which have no relationship whatever to 
setae, but are just local projections of the cuticle. 
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The triplication of the basal maxillary setae (fig. 49) of the 
male is another unusual feature of this species. In the female 
there is a single pair of these on the base of the capitulum (fig. 51). 
In view of the variation pointed out in the diagnosis above, it is 
to be expected that in rare instances specimens will be found 
which have only two basal maxillary setae on each side, whereas 
others will be found which have four on each side. These would 
have no taxonomic significance, of course. 

The species is immediately recognizable in all parts of its 
known range on the basis of the spine on P-3, the triplication of 
the basal maxillary setae of the male, the distribution of rosette 
pores on the ventral plates, and the chitinous shelf posterior to 
the male genital opening. Variations are noticeable, however, 
the forms from St. Paul Island being larger and more heavily 
panelled and sculptured. Also the cuticle is somewhat pigmented 
in the St. Paul forms, an unusual feature in Copidognathus, 
whereas it is essentially colorless in specimens from Oregon and 
northern California. The differences cannot be assigned any 
systematic significance, however, since they are just as likely due 
to ecological differences as to genetic differences. The following 
table indicates the magnitude of the size differences (the figures 
give the length in ju). 


St. Paul I., YaquinaHead, 


Alaska Oregon 

Males 445-480 m 338-344 y. 

Number 10 3 

Females 459-513 ii 338 a* 

Number 10 1 


Winchester Bay, 
Oregon 
358-371 M 

4 

358-385 Ii 

5 


Crescent City, 
California 
344-358 Ii 
2 

386 Ii 
1 


The forms from Winchester Bay had very short frontal spines, 
not even reaching to the middle of P-2, whereas in the forms from 
St. Paul, Yaquina Head, and Crescent City, the spines reached 
to or beyond the end of P-2. The difference was very noticeable, 
and some 20 specimens from Winchester Bay were examined, so 
that the difference is also statistically significant. It is impossible 
to say at present whether the difference is induced ecologically or 
genetically. 

Distribution: Alaska; St. Paul Island, Bering Sea (57° 05' 
N., 170° 25' W.), male holotype, Victor B. Scheffer. Oregon: 
Yaquina Head (44° 41' N., 124° 06' W.), I. M. Newell; Win¬ 
chester Bay (43° 40' N., 124° 12' W.), I. M. Newell. California: 
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Crescent City (41° 45' N., 124° 11' W.), Leroy E. Detling. The 
species did not appear in collections from Pacific Grove (36° 39' 
N.)> or at any point south of there. 

THALASSARACHNA PACKARD, 1871 

Further consideration of the characters of Thalassarachna 
Packard, 1871, leads the writer to believe that it should be con¬ 
sidered a distinct genus rather than a subgenus of Halacarus 
Gosse, 1855. The important character of the shortened fourth 
segment of the legs is one that has never been shown to intergrade 
with the condition in Halacarus in which the third, fourth, and 
fifth segments are approximately equal. The presence of two 
setae on the second segment of the palp in Halacarus contrasted 
with the single seta found here in Thalassarachna is another 
character in which there appears to be no overlapping. Also the 
large pores of Halacarus surrounded by heavy chitinous rings, 
the striated cuticle covering the plates and legs, and the charac- 
terist'C form of the genito-anal plate of the females are additional 
characters which clearly set off all or nearly all species of Hala¬ 
carus from those of Thalassarachna. Accordingly the writer re¬ 
gards these two groups of species as discrete genera. 

ANOMALOHALACARUS, NEW GENUS 

Ever since its original description, Halacarus anomalus 
Trouessart, 1894, has been considered simply an aberrant species 
of Halacarus. However, it differs from species of Halacarus in 
so many respects that it seems unnatural to retain it in that 
genus. The following diagnosis appears to warrant separate 
generic status for this form: PD and AE divided into right and 
left halves. Palpi relatively straight, not geniculate, P-2 with no 
setae dorsally (Trouessart, 1894, pi. 10, showed a single seta 
dorsally, which requires verification), or at least without the two 
setae characteristic of Halacarus. PE with only the usual three 
ventral setae, the dorsal seta lying in the membranous area. 

Type: Anomalohalacarus anomalus (Trouessart), 1894 ( = 
Halacarus anomalus Trouessart, 1894). 

Remarks: Anomalohalacarus, new genus, differs from known 
species of Halacarus Gosse, 1855, in all of the characters listed 
above, and further studies will probably reveal others equally 
significant. One of these is the structure of GA, which may be 
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almost entirely wanting in the new genus. In the female genital 
area (Newell, 1947a, p. 99, fig. 130) the genital opening is 
bordered by two large plates which are more likely enlarged 
genital sclerites rather than the rudiments of a divided genital 
plate as hitherto believed. The genital plate is probably repre¬ 
sented by the small plate directly posteror to the genital open¬ 
ing. 

Thus far the genus includes only the genotype, but the recog¬ 
nition of its true generic status, combined with more detailed 
descriptions of forms from all parts of the range of the genus, 
may result in the distinction of other species. Anomalohalacams 
is known only from the North Atlantic at present, ranging from 
the English Channel into the North Sea and the Baltic, and from 
North Carolina to New Brunswick, but probably extends farther 
north. 
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A NEW NAME FOR BASILEUTERUS 
C ULie IVOR US R ORAIMAE 
ZIMMER AND PHELPS 

By John T. Zimmer and William H. Phelps 

Ill their recent paper, “Four new subspecies of birds from 
Venezuela” (January 19, 1949, Amer. Mus. Novitates, no. 
139,'), p. 7), the authors inadvertently used the name “roraimae” 
for a new subspecies of Basilentenis culicivorus, overlooking the 
prior Basileutents roraimae Sharpe (lcS8,'5, Catalogue of the birds 
in the British Museum, vol. 10, p. 392). The error was dis¬ 
covered too late to permit correction before the publication of 
the paper in ciuestion. 

Since the homonymy requires the proposal of a new name for 
the later-described bird, we suggest the following: 

Basileuterus culicivorus segrex, new name for Basileutents 
culicivorus roraimae Ziniiiier and Phelps, 1949, loc. cit. 

In the same disciLssion, B. c. olivaceus should, of course, be 
corrected to read B. c. olivasccits. 






